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1

INTRODUCTION AND OBJECTIVE

The purpose of this document is to summarize the Peer2Peer communications features available in PES
4.1 and to provide typical examples that can be found in real projects.

Peer2Peer communications means data exchange between controllers, which is a common requirement
in DCS systems.

1.1 Prerequisites

In order to have a good understanding of this document it is necessary to have knowledge of how to
create and configure PES systems using the StruXureWare Process Expert Engineering Client
software.

It is required also to have a good understanding of the HAL 2.0 (Hardware Abstraction Layer, based on
new REF_TO types of Unity Pro) mechanism introduced in PES 4.1.

1.2 Reference documentation

The Peer2Peer communication feature is described in detail in Process Expert User Guide —
(EIO0000001114 01/2016) starting from page 366.

Some further corrections to this manual are shown in the appendix (chapter 9).

PEER 2 PEER IMPLEMENTATION IN PES

2.1 Communication technology

Peer2Peer communication is implemented in PES system using Modbus TCP implicit messaging (10
Scanner) as the communication channel.

It is possible to define a Peer2Peer communication channel between a controller communication card
with Modbus TCP/IP 10 scanner capability and a controller that acts as a Modbus TCP/IP server.

On top of this communication channel, using PES it's possible to add a certain amount of “network
variables”.

A network variable is a Unity variable (elementary or derived) defined in a certain control project (having
the role of the “owner”) whose value has to be transferred to another control project (having the role of
the “consumer”).
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2.2 PES library features

PES engineering environment provides also a set of features allowing to easily defining the creation and
the exchange of network variables, depending on the scenario.

In the PES foundation library, there are two different sets of objects:

1- Foundation Library = Application = Control Modules = Unity = Unity Peer to Peer = Data
IN_OUT templates

[u]
o
~
(] Composites
(] Facets
(] Last Version Only
(] Approved Only
[ used
Template \.fersi;n State SubTy|

4 =3 Foundation Library
4 0 Application
4 5 Control Modules

> 3 STAHL

[» <3 Time Stamping

4 ] Unity
[» 3] Unity Array Variables
b <53 Unity Elementary Variables
4 5] Unity Peer to Peer

4 5] Data IN_OUT Templates

04] SDOUT49Real_UL 102 Approved Logic
D_‘J 5D0UT99Int_ UL 102 Approved Logic
Dﬂ SDOUT124Int_UL 104 Approved Logic
Dﬂ SDOUTBool_UL 104 Approved Logic
Dﬂ SDOUT8Real_UL 108 Approved Logic
0] spouToint_uL 108 Approved Logic

2- FoundationLibrary = Application = Control Modules = Unity = Unity Peer to Peer =
Owner_Consumer Templates

o
o
~
[#] Composites
[#] Facets
] Last Version Only
|| Approved Only
] used
Template Varsi;n State SubTy|
P <3 Energy Management Library v2
4 =3 Foundation Library
55 Application
4 5] Gontrol Modules
b 3 STAHL
I» <= Time Stamping
4 3] Unity
[ <3 Unity Amay Variables
I <3 Unity Elementary Variables
4 5] Unity Peer to Peer
I <] Data IN_OUT Templates
4 5 Owner_Consumer Templates
D_ﬂ Sint30utC_UL 203 Approved Logic
D_O SInt3InC_UL 204 Approved Logic
D_ﬂ Sint8In0_UL 204 Approved Logic
% SInt3OUTC 204 Approved Composite
% Sint3INC 205 Approved Composite
% SBool16INC 2086 Approved Composite
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2.3 Peer2Peer scenario 1: scattered data

This scenario typically answers to the need of exchanging variables that are involved in the controller
logic.

In the following drawing it is represented a Consumer Project with some DFB instances that needs some
variables that are managed by a consumer project.

A typical application could be a BOOL variable on Owner Project that has to connected to an input pin of
a DFB in the consumer project (for example, ILCK or FAIL pins of a GPL DEVCTL block).

This variable can be either an elementary variable or the output of a DFB that is assigned and executed
on Owner project.

/ Owner Project \ / Consumer Project \

DFB1

- m) KC >

In this case, on a single Peer2Peer communication channel (Owner Project < Consumer Project),
multiple network variables can be exchanged.

o
©
o
O
=3

A single information that resides on the Owner Project can be transferred also to multiple Consumer
Projects, as shown in the following drawing.

Owner Project Consumer Project 1
DataOut

DFB1

Consumer Project 2

Var

DO
T
m
ptS

Consumer Project 3

Dataln

In this case it is necessary to define 3 Peer2Peer communication channels:
Owner Project <> Consumer Project 1
Owner Project <> Consumer Project 2
Owner Project <> Consumer Project 3

»

For the implementation of this scenario, it is possible to use the DATA IN_OUT templates family
objects.
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2.4 Peer2Peer scenario 2: hardware signhals exchange

The second scenario is applicable when it is nhecessary to the exchange variables related to Physical
signals.

In this case, the Owner Project has some signals connected to its physical I/O system (can be local or
remote I/Os) that are needed from a process object which is assigned and executed on the Consumer

Project.
/ Owner Project \ / Consumer Project \
Physical signal 1 Owner Consumer
Process Object 1
Physical signal 2
Process Object 2

Physical signal m Logical signal m

Physical signal n Logical signal n

N\ JARA\ Y,

For the implementation of this scenario, it is possible to use the OWNER_CONSUMER templates
objects.

These objects allow to define blocks of 1/0s, that can be easily assigned in the hardware mapping stage
to an I/O module. This mechanism is very useful when one or more controllers are used as a Distributed
I/O: a typical case is the usage of the M340 PRA (Peripheral Remote Adapter) low end CPU.

2.5 Peer2Peer scenario 3: simple variable exchange

This scenario answers to the need of exchanging variables not related to objects or DFBs in a simple
way.

This mechanism is achieved by mean of refinement in control projects.

It is possible to define a variable as network variable on a control project by entering “P2P” string in the
“Custom” attribute of Unity Pro. Assigning the “P2P” attribute means that the relevant control project will
act as Consumer, indeed a variable with the same name has to exist on the Owner project.

/ Owner Project \ f Consumer Project \

Vart 1 ( Varf
ey P2P
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3 REFERENCE PLATFORM CONFIGURATION

3.1 Objective of the platform

The objective of this platform is to test all the above mentioned scenarios in a simple real architecture.

This architecture is made by the following elements:
1- M580 CPU with NOC card
2- M340 CPU with NOE, 16DlI, 8Al, 16DO, 4A0 cards.
3- PES engineering and operation server

All these components are connected to a control network.

The M580 NOC will be configured as Modbus TCP 1/O scanner client, M340 NOE will be configured as
Modbus TCP server.

PES engineering and operation server
IP: 192.168.1.1

TR {11 11 11 11
i l 5 e :

]

A 1| g HP-1-1-1-1-B

Y — |::> M340 controller
M580 controller IP NOE: 192.168.1.21

IP NOC: 192.168.1.15 10 Scanner

3.2 Configuration of the platform — Topology Manager

In this stage it is necessary to configure the M580 controller, the M340 controller, the Station Node and
the Control Network as usual.

([ xe_r2p

4 3 Controllers
4 ([ m340 o 0x  4([)mMs80
([ m340: Configuration m B (F | (] wsso: Configuration !
@@ File Edt Yiew Services Tools Buld PLC Debug Window Help =[@[] File Edt View Services Tooks Buld PLC Debug Windaw Help
|ms@|oa@eas @] |mse|oa|=|eaE B ||
[Ezmaa-| [Esmaa- |

£ £
By stcturalview e [0 [owrsam en s Ty Structural view

T Project = S Prowect H S | |

B [£ i
LB R, D2 PLC bus
T, o : M e
S8, 2:E106us
fu 7], Derived Data Typ
] Derived FB Types—!
[=---{3, Variables & FB int
| e Elementary Var
@ Derived Yariabl
@ Device DDT Var

= i B 10 Derived Vari
>

& £, Configuration ||
[S- e

T, o: erax e

() Derived Data Typ

() Derived FB Types

= {3, Variables & FB ins
L@ Elementary van

@ Derived variable

G @ Device DDT ar

B 10 Derived Yari

& Elementary FE 1

LodB Derived FB Inst Bl | H 4B Elementary FB
fo e I H e Davivgd ER Tmek )
«| | @ P | 4l [ _’I_I @ s |
x |
= i
JJ IR Analze Project 3, Uscicios i FOT logevent  ,  Seach/Heplace  § ‘ W[ >TV Build A Impotfesport J,  Userenos Jy FDT logewert v Search/Rieplace 7

R :: |

M orrume | / Ready

Ready
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Both controllers’ communication cards have to be connected to the Control Network.

() M580: Physical Connections

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

Communication Medule Allowed Metwork(s)
M350 0:PriLocal 0:D 0:R 0:BMEP582040

M580 0-PriLocal 0-D 0°R 02:BMENOC0311.2  ControlMetwork

ConirolNetwork i

M530 2:EthRIO Mot Assigned hd

oK Cancel ‘

(] M340: Physical Connections

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

Communication Module Allowed Nebwork(s)
M340 0-Local 0:D 0:R 01:-BMXNOEQ110.2  CondrolMNetwork A4

OK | Cancel |

Since the communication is implemented with Modbus TCP implicit messaging, it is important to remind
that a certain amount of %MW has to be reserved for this communication on the server side. So the
recommendation is to increase the default %MW area of the M340 controller, for example to 10k words.

CFU 340-20 Modbus Ethernet

™ Ovenses | ™ Configuration | ™ Anination | ™ 40 obyects |

r— Dperating mode

——
——

[~ Run/Stop input

[ Memary protect

¥ Autarnatic start in Fun

¥ Initialize %Mwi on cold start
[ Cald Start Orly

— Memory Management
" Topological
" Mixed Topological and State &

Size of global address fields
%M: B12 ZMwt | 10010 Kkt |

%5 I 128 %5w: I 168

256

On the M340 controller properties, it is also necessary to define the area that will be used to expose
information on the Modbus server. In this case, 2k words are reserver starting from %MW1001

(ServerMemoryStart parameter has to be odd).

4 [[[7) M340 : Properties
4 General
Identifier M340
Description
Area
4 Controller family
Value
4 CpuVersion

Cpu\ersion

4 M340 0:Local 0:D 0:R 0:BMXP342020
ServerMemoryStart | 1001

ServerMemoryLengil 2000

4 M340 0:Local 0:D 0:R 01:BMXNOEQ110.2
ClientMemoryStart

ClienthMemoryLength

In this case the Modbus TCP 10 Scanner client is an M580 which doesn’t require any further

configuration. This because the M580 uses Device DDT functionality instead of %MW in order to map
information related to Peer2Peer communications.

In case the IO Scanner client were a M340 NOE or a Quantum NOE, it would have been necessary to
configure the Client area in the same Property editor (ClientMemoryStart and ClientMemoryLength
parameters).
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3.3 Configuration of communication channel — Project Manager

Create and map the two control projects as usual.

4 50 KB_P2P
4 53 M340

r4a

[ ‘I:[\'? Tasks

£ Executables g0 x

M340: Service Mapping

-
Service Engine

ControlExecutive_1 MM340 w

453 M550
[ ‘I:[\'? Tazks

o .
25 Semvices W

n Executables 90X

M580: Service Mapping

-
Service Engine

ControlExecutive_1 M380 w

Now it is possible to define our communication channel, which will host all the network variables to
exchange. Right click on M580 controller and select “Map Communications”.

4 5'd M580
b 1[7 Tasks
E;;:t Senvices )
£ Executables o x
P
-
Identifier Build State Built On Execution Domain Description
M550 Not Built
Map Service
Map Hardware

On the bottom right part of the screen, all available Modbus TCP server counterparts will appear. In this
case, we can find our M340, that has 2k words available for the communication.

»  Server Communication Counterparts - Peer to Peer

Y -
Service Server Free

MM340.M340 1340 2000

10
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Select now the NOC module tab and drag&drop the M340 server counterpart on it.

<> M580.M580: Communication Mapping Editor

M580(Server) % M580 0:PriLocal 0:D 0:R 0:BMEF582040 % M580 0:PriLocal 0:D 0:R 02:BMENOGO3...
(Communication Channels
Type Service Server Direction Description Size Free Last Scan
Free A

Fill the properties as shown in the below image.

<G Peer to Peer: Properties @
Service M340_M340
Server M340

Communication Service M340 0:Local 0:D 0:R 01:BMXHOED110.2[... ~

Read description P2P read

Read size (0-125 words) 100

Write description P2P write

Write size (0-100 words) 100

Last value ® Reset Hold
Scan rate (ms) 100

Timeout (ms) [2p00

Controller stop is required to reflect the changes.

OK Cancel

By doing this, this communication channel will host up to 100 words to be read from M340 and up to 100
words to be written to M340.

(Communication Channels

Type Service Server Direction Description Size Free Last Scan
Read P2P read 100 99
Peer to Peer M340.M340 M340 Reset 100 2000
Write P2P wirite 100 99
Free NA

11
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4 CASE STUDY 1: SCATTERED DATA

4.1 Definition of the case study

The objective of this case study is to show how to define network variables in a scattered data scenario
without the need of any special template.

In this case, a simple Boolean variable on the M340 controller will determine the interlock of a motor
assigned to the M580 controller.

For example, this variable could be set to 1 under certain conditions on the M340 code in order to achieve
a temporary stop of the motor managed by the M580.

f M340 (owner) \ /MSSO(consumer)\

Motor_1
SMotor [2.5.3] 72}

4 Control

L ]
=
o
=

Mylinterlock_1 4 Motor

SREF_TO_ANY_B___ [1.0.1] 0n
| AHY*BWI .................. C L 3 RemoteSetPoint

4 Logic

[» Running
> Fail
[» ExternalControl

[» OPDOSignal

N Jo\E=

4.2 Creation of instances — Application Manager

In this case study we need to define two instances:
- $REF_TO_ANY_BOOL_UL facet

‘ ref_to_any_bool X‘ 8-

[#] Composites
[#] Facets
[#] Last Version Only
[#] Approved Only
|| used
Template ‘.’ersin‘n State L
4 = Foundation Library
4 = Application
4 = Control Modules
4 S Unity
4 3 Unity REF_TO Variables
Of) SREF_TO_AMY_BOOL_UL 1.0.1 Approved Logic

- $Motor temi late
Browser

a
o

[¥] Composites

[¥] Facets

[¥] Last Version Only
[#] Approved Only
[ used

Tempiate version State 5
4 5] General Purpose Library
4 ] Process
4 79 Control Modules
1> += Analog Devices Control
4 75 ON_OFF Devices Control
% SMotor 253 Approved Comyj
% Shotor2 264 Approved Comy

12
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23 CaseStudy1 ox
 Ereeeas
Iderﬂi‘ﬁer Templste Wersion Data Link Azsigned State Description Area
% Motor_1 EMotor 253 Walid Valid Assigned
Eﬂ] Myinterlock_1 EREF_TO_ANY_BOOL_UL 1.0.1 Valid Walid Assigned Interlock from M340 controller

After the definition of these instances it is possible to directly link them as shown in the case study
presentation.

Motor_1

SMotor [25.3] [ra)

4 Control

Myinterlock_1
SREF_TO_ANY_B... [1.0.1 o
4 Logic
[ E ol A o] RemoteSetPoint
[> Running
b Fail

[» ExtemalConfrol
[» OPDOSignal

B LocalPanel

4.3 Generation and mapping of network variables — Project Manager

Assign and generate the two instances to the relevant control projects:

- $REF_TO_ANY_BOOL_UL instance on M340

452 M340
4 E_’f Tasks
(7 masT 50 %

Identifier Order Container Instance Instance Template State Facet Facet Template Paih Order Assignment Generation

050 CaseStudy1 0 CaseStudy1 Mylnterock_1 SREF_TO_ANY_BOOL_UL Valid Of) Myinteriock_1  SREF_TO_ANY_BOOL_UL 0 Assigned Generated

- $Motor instance on M580

4 52 M580
4 [[\,7 Tasks
7 mast 50 %
w Containers
{7 Mast - Containers D= CaseStudy1 - Assignments
- - - - ry
Identifier Order Container Instance Instance Template State Facet Facet Template Path Order Assignment ‘Generation
027 CaseStudy1 0 CaseStudy1 Motor_1 SMotor Valid Of] Motor_1_DEVCTL ~ SDEVCTL_UL ControlMotor 0 Assigned Generated
CaseStudy1 Mator_1 SMotor Valid DJ‘] Motor_1_Motor_FAIL $DISignal_UL Confrol 1 Assigned Generated
CaseStudy1 Mator_1 SMotor Valid DJ‘] Motor_1_CONDSUM $CONDSUM_UL Conftrol\Failures 2 Assigned Generated
CaseStudy1 Mator_1 SMotor Valid D.‘ﬂ Motor_1_CONDSUM1 SCONDSUM1_UL  ControMnterlocks 3 Assigned Generated

After this step, right click on M580 (consumer project) and select “Manage Network Variables”.

|A$EM58I] |

Collapse Enter
(7 Tasks
4l Collapse All
‘l:[\'? MAST Assign Faceis
- Generate
T o
Refine
[0 MESEC!  Manage Network Variables m
Identifier Instance
Bal i
MEe i aoaChde

13
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“Mylnterlock 1" variable will appear in the Candidates box. Drag&adrop it to the left part of the popup.

2 M580: Manage Network Variables (x]
Drag and drop Neiwork Variable Candidales to Network Variables area for peer to peer communication.
Network Variables Network Variable Candidates
Action  Name Type Comment Name Type
Rer_To wy 500t
I oK Cancel
&% M580 : Manage Network Variables [E3)
Drag and drop Network Variable Candidates to Network Variab\ /Area for peer to peer communication
Network Variables Network Variable Candidates
Action Name Type Comment Name Type
4 New Network Variables
@ Myinteriock_1 REF_TO AHY_EOOL
I oK Cancel

The network variable for “Mylnterlock_1”is now created. Next step is to map it on the Peer2Peer

communication channel.
To do this, right click on M580 project and select “Map Communication”

3 Executables

Identifier Build State Built On Execution Domain Description

M530 Mot

Map Service

Map Communicafion

Map Hardware

Go to the NOC tab, right click on the Peer 2 Peer channel previously created and select “Map Variables”

-c~ M580.M580: Communication Mapping Editor

M580(Server)

(Communication Channels

Type Service Server Direction Description Size Free Last
Read P2P read 100 99
Peer to Peer M340.M340 M340 Reset
1 100 99
Map Variables
Free . MNA
Unmap Del
Properties

LT IEESA TREVR TS 71 T (Y M580 0:PriLocal 0:D 0:R 02:BMENOCOS3...

Scan

100

Mylnterlock 1 will appear in the Network Variables list. Drag&drop it to the left part of the window, which is

the stack of the variables included in the communication channel.

14
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Scan rate (ms): 100 Timeout (ms): 2000
Read From Server: P2P read 99 words remaining out of 100 il Network Variables:
Identifier Type Size Description Status

Position Identifier Type Size Description
Mylnteriock_1 REF_TO ANY_BOOL 1116 Free

1 Empty Any 99

98.15 words remaining out of 100 |l Metwork Variables:

Identifier Type Size Description Status

Posifion  Identifier Type Size Description

1.1 Mylnterlock_1 REF_TO ANY_BOOL 1/16
12 Empty BOOL 15/16
2 Empty Any ag

Before to build, refine the control project of M580 and untick the R/W Rights of Referenced Variable
attribute (see following excerpt from PES User Guide which states the reason)

Mame | Tope - I Addiess = | Walue | Comment  + | Time stamping v|| R Rights of Referenced Yariable

----- & Motor_1_Mator_FAILY | REF_T0 ANY_BOOL [ | [ - Walue [ Mone
| REF_TO ANv_BOOL

Mylnterlock_1

NOTE: The software does not set the R/W Rights of Referenced Variable attribute for REF_TO
type network variables that it creates. If it needs to be enabled, you need to refine the consumer
project and set the attribute manually (see Process Expert, Control Participant Services, User

Guide) in the variable properties window of the Control Participant.

If not unchecked, this property will lead to a Build error.

£} M580: Build Al o)X

e Build is not successful.

Details i~
WangE;
{DINPUT_S0O <DFB= : [DISignalCond]} : 0 error(s),
0 waming(s)
{Signalli =DFB=: [SignalMove]}: 0 error(s), 0
{Variables & FB instances} : The access rights of the
initial value are not compatible. : Mylinteriock_1
et .
network bandwidih: Input=0.00% - Cutput=0.00% (limit is set fo
77.00%)
Project settings disabled : Maintain output links on disabled EF
(EN=0)
{CaseStudy1 : [MAST]} 0 error(s), 0 warning(s)
Mirnnnnn fmilnd - 4 Cevarint 0 Aaeminaet

OK Copy

Build both control projects.

15
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4.4 Results

After the build on M340 (owner), Mylnterlock_1 variable is referenced to a %MW address that will be
scanned by the NOC.

o A Mylnterlock_1

| REF_TO &MY _BOOL

| REF[ZMw1002.0]

After the build on M580 (consumer), MylInterlock_1 variable is referenced to the proper item in the Device

DDT, which is automatically created from the DTM manager.

- A Mylnterlock_1

& §

| REF_TO aMY_BOOL |

« 194,168.1.15 > BMENOC0311_2

e < Modbus:192,168.1.21 = M3401_BMAMOEDL11022

| REF(M3401_BMXMOEDT1022 Inputs. Free[0].0)

Connection it |

Unit ID |

Health Time Cuk{ms) |

Repetitive Ratefms)

RD Address

RD Length

1

255

2000

100

E-a5 @ M3401_BM=NOEO11022

T_k2401_BMx<MOEDT1022

----- 5 Freshness

BEOOL

----- A5 % Freshness 1

EOOL

=2 @ Inputs T_M3407_BM=MOEDT 1022_IN
Hal B Fres ARFA0. 98] OF INT

F Al @ Outputs T_M3407_BM<MOEDT1022_ 00T
a2 B Free ARR&0. 98] OF INT

Mylnterlock_1 is then linked to the proper Interlock pin on the Motor section.

Riotor 1 pEweT”

o

DEWCTL

3

EHOD

ap

SP
HIGHFOS
LOWFOS
ZSHFOS
ZSLPOS
ALARM
FAILD
oos

TTLTTTTTTT

T

Motor 1 CONDSUM _len
CONDSUM 1 —{miTore
- : —sH
Motor_1_Motor_FAILVA—ICONDO RESULT —l;ZSL
- —lFEQREARMD1 FaiL
.......... eanpoz ... ... ... ... Fase—|=sHEN
—FEQREARMOZ False—{ZSLEN
—leonpoz TruC{FAILEN
—RrEQREARMOS True—|CONFREARMEN
—leonpoa True—|FAILREARMEN
—RrEREARNMDA —rsF
—lconoos ILcksP
—RrEQREARMOS ILcK
—leonpoe T#3—{TIMEOUT
—FEQREARMOS TS| CANTIME
.......... leonoor . R sivianadt i
—REQREARMOT Mot|r_||_DEVCTL_ST—DEVCTL_$T——DEVECTL_ST
—leonpos =
—rEQREARMOS
—leonpoa
—RrECREARMOS
—lconpia
—RrEQREARMID
—leonp11
: —lRrEQREARM11
.......... leonpiz
—|rEQREARM1Z
—leonp1z
—rEQREARMIS
—leonp1a
—RrEQREARMI4
—lconpis
: —rEQREARMIS
Motar_1_CONDSUM_ST—|CONDSUM_ST— CONDSUM_ST—
Motor 1 CONDSUM1
CONDSUMA :
(" Myinterioa_"—{conpot ickse
. e
—lsarerosan ILEKNUMBER|—

1oz

29
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4.5 Testing with Hardware

Running in M340 (Owner)

=y Configuration

ANY_BOOL

o33 0:PLCbus 2#0000_0000_0000_0001

INT

CONDSUM

DEVCTL_ST——DEVCTL_ST)|

17
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S5 CASE STUDY 2: SCATTERED DATA WITH DATA IN_OUT FACETS

5.1 Definition of the case study

The objective of this case study is to show the interactions between to objects placed on different

controllers.

When it is necessary to connect composite template instances belonging to different controllers, it is
necessary to use the DATA IN_OUT templates.

For example, in this case the PV of a $Digitallnput block on M580 (which acts as owner in this case) should

determine the Failure of a $Motor template on the M340 (which acts as consumer).

/ M340 (consumer)\

f M580 (owner) \

o

Emerg_Pushbotion

4 Control

4 Dinput
4 Logic
WatchDI

> DISignal

/

L RemoteSetPoint

Motor_2

4 Controf
[ ILCK

4 Motor

4 Logic

> ExternalConrol

> OPDOSignal

P LocalPanel

/

In this case it is possible to create instances of $DOutBool_UL and $DINBool_UL facets instances that
links the objects between them.

-

Emerg_Pushbotton
4 Control
PV
4 Dinput
4 Logic
WatchDI
AlarmSTDI

> DiSignal

.

M580 (owner)

~

| DOUTBool_UL_3 |

-

M340 (consumer)

DINBool_UL_1

~

5]

Motor_2
$hotor [2.5.3
4 Controf
L ILCK
MotorOP C
Devi31D
4 Motor
4 Logic
L RemoteSetPoint
P Running
b Fail
[> ExternalControl
[» OPDOSignal

> LocalPanel

/

18
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5.2 Creation of instances — Application Manager

Create the instances, link and assign them to the relevant control projects.

3] CaseStudy?2 90 x
-‘\ﬂ caSEStUdyz _
- -
Identifier Template Version Data Link Assigned State Description Area
0] DINBool_UL_1 SDINBool_UL 208 Valid Valid Assigned
0] pouTBool_UL_3 SDOUTBool UL 1.0.4 Vialid Valid Assigned
% Emerg_Pushbotton SDhigitallnput 232 Walid Valid Assigned Emergency pushbutton 1
L Motor_2 Shotor 253 Valid Valid Assigned Motor 2
| 455 M340
4 _\j Tasks
147 mast o x
E’? Containers
\demrf?el Order Cumm;er Inslan‘ce Instance T;mp\ale State Facet Facet Template Path Olﬂe‘l Assignment ‘Generation
0% CaseStudy1 0 CaseStudy2 DINBoal_UL_1 SDINBool_UL Valid 0] DINBool_UL_1 SDINBool_UL 4 Assigned Generated
050 CaseStudy2 1 CaseStudy2 Motor_2 SMotor Valid D.ﬂ Motor_2_DEVCTL SDEVCTL_UL ControlMotor 0 Assigned Generated
CaseStudy2 Motor_2 ‘SMotor WValid D_ﬂ Motor_2 Motor_FAIL 3DISignal_UL Control 1 Assigned Generated
CaseStudy2 Motor_2 ‘SMotor WValid D_ﬂ Motor_2 CONDSUM 3CONDSUM_UL Confrol\Failures 2 Assigned Generated
CaseStudy2 Motor_2 SMotor Valid Q‘JMQIOLLCONDSUMI SCONDSUM1_UL  Conftrolinteriocks 3 Assigned Generated
4 52 M580
a4 [[7 Tasks
(7 masT

50X
:

Identifier Order Gontainer Instance Instance Template State Facet Facel Templale Path Order Assignment Generation
%0 CaseStudy1 0 CaseStudy? DOUTBool_UL_3  SDOUTBool_UL Valid 01) DOUTBool_UL_3 $DOUTBool_UL 2 Assigned Generated
00 CaseStudy2 1 CaseStudy2 Emerg_Pushbotton SDigitallnput Valid Of) Emerg_Pushbotton_DINPUT ~ SDINPUT_UL ControNDinput 0 Assigned Generaled

CaseStudy2 Emerg_Pushbotton SDigitallnput Valid 01) Emerg_Pushbotton_DINPUT_DIS $DISignal_UL ControlDinput 1 Assigned Generated

Generate the control project

5.3 Mapping network variables — Project Manager

After the generation, it is possible to map the network variable on the M580 “Map communications” editor,
no need to enter in “Manage Network Variables” editor (this thanks to the usage of DATA IN_OUT
template).

In this case the DOUT_Bool_UL_3 variable has to be written in the M340 and it will appear in the
I0Scanner Write section.

ore v e = e o 2

Position Identifier Type Size Description Identifier Type Size Description Status

1 Empty Any 99

DOUTBool_UL_3 REF_TO ANY_BOOL 1/16 Free

o o 51 s

Position  Identifier Type Size Identiier Type Size Description Stalus
11 DOUTEoo_UL_3 REF_TO ANY_BOOL 1/16

12 Empty BOOL 150186

2 Empty Any 9
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54 Resu

Its

After the build on M580 (owner), the DOUTBool_UL_3 is mapped on the Device DDT output area to be
written on M340.

- DOUTBool UL_3

| REF_TO

ANY_BOOL

| REF(M3401_BM<NOEXT1022 Outputs. Freeld].0)

This variable will transfer the value of the PV of the Emergency Pushbutton DINPUT block.

Emerg_Fushbotton_DINPUT_DISWA—

erg Pushbotton DINPUT

Em
DINFUT
—INITCFB P
(CHIN ALARM
—|CHFAILURE
True—{BADPY
1—LARMET
<o —waTCH
TR#0m=—||TONSF
T#0ms—TOFFSP
DINFUT_ST—DINFUT_ST

Emerg_Pushbotton_DINPUT_ST—

DOUTBoal UL 2.

2
hi0WE_BOOL

—'IN OUT—DOUTBaol_UL_3"

After the build on M340 (consumer), DOUTBool_UL_3 variable is referenced to a %MW address that will
be written by the M580 NOC.

- A% DOUTBool_U

L3

| REF_TO &Nv_BOOL

| REF[ZMw/1102.0]

The DOUTBool_UL_3 variable is then connected to the Failures block associated to the motor

DINBoal UL 1 M.

1
hCWE_BOOL

[ pouTesel_u_a—]

IN

oTl—, ]

Moter 2 CONDSUM

CONDSUM

COMDO
REQREARMO
CONDOZ
REQREARMOZ
CONDOZ
REQREARMOZ
CONDOG
REQREARMOS
CONDOS
REQREARMOS
COMDOS
REQREARMOG
CONDO7
REQREARMOT
COMDOZ
REQREARMOZ
CONDOY

qlﬂ tor 2 DE\-’I:ITLI:I =
............................ DEWCTL a4
—EH ENO[—
= —NITDFE OFf—
—ESH SP—
—ESL HIGHPOS|—
REZULT FAIL LOWPOS—
Falze—FSHEN ZEHPOS|—
Falze—FSLEN Z5LPOSH—
TruO—[FAILEN ALARMEO
True—|CONFREARMEN FAILD [—
-------------- Trme—(FAILREARMEN 00s— -
—|RSF
ILCKSF
ILCH
T#3s—{|TIMEOUT
T#5 SCANTIME
EXTCTLD
Mot r__DEVWCETL_ST—0EWCTL_ST——DEVCTL_STH—
[m] it [m]
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5.5 Testing with Hardware

Running in M580 (Owner)

> H oA 2 &

DINPUT_ST_DDT Emergency pushbuttc
Status Word
- @ CFGW 2#0000_0000_0000_0110 ‘wiORD Configuration Word
9 (7] msso

| Derived Data Types
Derived FB Types
variables & FB instances
Motion

Communication Sp
Ethernet Network DINPUT_ST—DINFUT_ST)|
Program

Running in M340 (Consumer)

= Derived Data Types
[_] Derived FB Types
£y variables & FB instances
Elementary Variables
Derived Variables
Device DDT Variables
10 Detived Variables
& Elementary FB Instances

DEVCTL

DEVCTL_ST——DEVCTL_ST|
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6 CASE STUDY 3: OWNER / CONSUMER TEMPLATES

6.1 Definition of the case study

This case study considers the exchange of physical I/O data between controllers.

The need behind this case study is to use a controller (or some I/O modules belonging to a controller) as

an intelligent distributed 1/0 system.

The typical application is a central consumer project (typically M580 or Quantum) managing control objects
having field I/Os distributed on an M340 I/O system with BMXPRAQ0100 (or BMXCPU) processor.

In this example M340 is acting as the owner: it means that it has some physical 1/0s connected to its I/O
system that are required from control objects belonging to another controller, which is the M580 having the

role of the consumer.

More in detail, the M340 has 4 analog input signals that need to be transferred to the M580.

The right templates to use in this case study are the Owner_Consumer Templates, available under the

Foundation Library.

4 2 Foundation Library
4 5] Application
4 5 Control Modules

[» =] STAHL

[+ == Time Stamping

4 3 Unity
[+ < Unity Amay Variables
4 5] Unity Peer to Peer

4 5 Owner_Consumer Templates

% SIintaOUTC 204 Approved
% SIntSINC 205 Approved
% EBool16INC 206 Approved
% 2Bool160UTC 2086 Approved
% SInt&80OUTO 213 Approved
% ZInt3ING 214 Approved
% 3Bool160UTO 218 Approved

[ sBool16INO 221 Approved

Composite Template
Composite Template
Composite Template
Composite Templale
Composite Template
Composite Templale
Compaosite Template

Composite Template

Int & Output Data with Signal Conditioning for
Int & Input Data with Signal Conditioning for P
Bool16 Input Data with Signal Conditioning fo
Bool16 Quiput Data with Signal Conditioning
Int & Qutput Data with Signal Conditioning for
Int & Input Data with Signal Conditioning for P
Bool16 Output Data with Signal Conditioning |
Bool16 Input Data with Signal Conditioning fo

These templates include a set of Hardware Mapping facets and an interface that can be connected to the

Peer2Peer partner.

When analog data (input or output) has to be exchanged, use $Int* templates.
When digital data (input or output) has to be exchanged, use $Bool* templates.

The control project hosting the connection of the physical signal is the Owner, so $*O has to be used
The control project hosting the control object using the signal value is the Consumer, so $*C has to be

used.

To complete the choice of the right template, it is necessary to choose whether it is $*IN* or $*OUT*.
The choice must be made with the perspective of the signal Owner.

22
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Based on the above considerations, in this example the M340 hosts an $Int8INO object, the M580 hosts an
$Int8BNC object. These to object are mutually connected.

The $Int8NC object has then to be connected to the relevant control objects, for example $Analoginput
instances. Since the Signal Conditiong has been enabled, the right interface to use is AINPUTSignalX

€= AINPUTSignalExt.

In case the signal conditioning is not enabled, the interface to use would be AlSignalX €=» IntVar.

/ M340 (owner) \

Int8INO_1
SIntEING [2.1.4] ra)
A Int&InC
Int8In0 g

[+ AlSignalCond01
AlSignalCond02
AlSignalCond03

AlSignalCond04

AlSignalCond08

[

[

[

[ AlSignalCond05
[

> AlSignalCondd7
[

AlSignalCond08

Int8INC_1

SIntSING [2.0.5] ?-"

A IntSInC

Int8InC

,‘\u

AINPUT Signall1

oy

-

AlSignald2

,‘\u Ir\'l If-\l |r\'|

r\'u If-\l |r\'| Il‘\l |/‘\'| Ir\'l If-\l |r\'| Il‘\l

|/‘\'|

M580 (consumer)

Analoginput_1

SAnaloglnput [2.3

4 Control
PV
4 Analoginput
4 |ogic
PYVRanged
4 AnaloginputSignal
Inf\ar

AINPUTSignalExt

RealVar

P AnalogAlarms

Analoginput_

SAnaloglnput [2.3.1]
4 Control
PV
4 Analoginput
4 Logic
PVRanged
[> AnaloginputSignal

[+ AnalogAlarms

Analoginput_
SAnaloginput [2.3.1]
4 Control

PV

4 Analoginput
4 Logic
PVRanged
[» AnaloginputSignal

[» AnalogAlarms

Analoginput_4

9

SAnaloginput [2.3
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6.2 Creation of instances — Application Manager

Create instances in the Application Manager for the above mentioned objects.

The $Int8INO object contains up to 8 physical Analog Input signals that can be mapped on the owner

control project.

It is recommended to enable the Signal Quality management.

5] CaseStudy3

v 3] CaseStudy3 &7 IntBINO_1 x
|_?_'| Int8INO_1: Instance Editor Status: Valid

Mame
4 Y intaiNo_1 (1112)
[v] O] misignaicondet (@)
[v] O] aisignaicondoz (0)
[v] O] aisignaiCondo3 (0)
[¥] 01 aisignalcondo4 (@)
[v] O] AIsignalCondos (o)
[v] O] AIsignalCondos (1)
[v] O] AIsignalCondo7 (1)
[v] O] AIsignalCond0s (1)

Desc Parameter Filters [

IZI Hierarchical N2

Int & Input Data with Signal Condit (] Editable [_] Modified [ Child Parameters

Analog Input Signal Conditioning [T I ——— ﬁ |,| Eaiey |
Analog Input Signal Conditioning N ~ )

Analog Input Signal Conditioning Description Value
Analog Input Signal Conditioning 4 Int3INO_1
Analog Input Signal Conditioning 4 3System
Analog Input Signal Conditioning Instance Name Int3INO_1
Analog Input Signal Conditioning Instance Description
Analog Input Signal Conditioning Security Area

4 Configuration

Include also Quality Signal for all 8 Channels Boolean |Z|

The $Int8INC template has the configuration of the Communication Time Out: this is not the 10 Scanner
timeout, but a timeout managed at application level. The IN_OUT templates include the management of the
quality of the signal, which allows defining the bad value / fallback value in case of no data refresh for a

certain period.

5] CaseStudy3
v 5] CaseStudy3

E‘_| IntB8ING_1: Instance Editor Status: Valid

Mame

- Parameter Fitters [
|+| Hierarchical Name

4 [ Int8INC_1 (0/4) Int 8 Input Data with |¥| Editable |_| Modified |_|

Of) int8InC (0) 8 Intteger registers

Grouped By: :Element Path]’[Calegury |

Description Type Value
4 Int8InC
4 Configuration
Communication Time Cut Durafion 00:00:01
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For $Analoglnput template, it is recommended to mark the AnaloglinputSignal hardware facet with Signal

Quality management. / \

3] CaseStudy3

» 9] CaseStudy3 _£” Analoglnput_1 =
|:‘_l"_'| Analoglnput_1: Instance Editor Status: Valid

Mame —/ _ Parameter Filters T
4 4 Analoginput_1 (07145) S Hierarchical Name [+] Editable || Modified [_| Child Parameters
4 [ Conirol (018 Grouped By: 'EementPalhﬂ] |rDategunr ﬂ|
4 [Y Analoginput T ()] ) — :
IJ_-U Logic m Description Type Value
[#] Q'ﬂ AnaloglnputSignal (0) 4 Analoginput_1
4[] &Y Analoghlarms {0/8) 4 5System
Q'ﬂ Logic Q) Instance Mame Siring Analoginput_1
4 [+ &Y supervision (0v124) Instance Description String
4 B4 Tags (0¥124) Security Area Integer
E) AnaloginputTags ()]
[ AlarmTags (0
] CaseStudy3
v 3] CaseStudy3 £ Analoglnput 1 x

?_1 Analoglnput_1: Instance Editor Status: Valid

Name - Parameter Filtlers [
4 [ Analoginput_1 (1/145) Analog Indicator () Hierarenica Name (] Editable || Modified || Child Parameters
a % ‘Control {1/18) Analog Indicator with : Grouped By: ’Eemenl Pan 3 | | Categary ﬂl
A % Analoginput {1/10) Analog Indicator with § =
Qﬂ Logic (0) Analog Indicator-Uni Description Type
D_’ﬂ AnaloglnputSignal (1) Analog Input Signal 4 Control Analoginput. AnaloginputSignal
4[] @Y Analogalarms (0/8) Analog Alarms-Unity ¢ 4 Configuration
Ql‘] Logic () Analog Alarms-Unity Include also Quality Signal is applicable for ‘Int' data type only For 'Real' data type Quality Signal is always Enabled Boolean
4+ % Supervision (0/124) Analog Indicator- Cite Userdefined Signal Conditioning Name String
4 l.:-"_-, Tags (0/124) Analog Indicator with s Select Analog Channel Data type Enum
E} AnaloginpuiTags {0) Analog Indicator-Cits
E) AlarmTags {0) Analog Alarms-Citec

This will allow the proper connection coming from $Int8INC object.
Create links between instances as shown in the previous chapter.

Assign facets to new sections on relevant controllers and generate.

Value

¥

Int v
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6.3 Mapping hardware — Project Manager

Next step is hardware mapping that has to be done on the Owner project (M340)

SE KB_P2P: Project Explorer

453 KB_P2P
4 53 M340

L 'LJ\" Tasks

£} Services )
,5"} Executables o x
Idenli‘ﬁel Build State Built On Execution Domain Description
M340 Bu™ amamnan s oy
Map Service
452 M580 Map Communication

777 Tacke

M340 0:Local 0:D 0:R 03:BMXAMIDE10
M340 0:Local 0:D 0:R 03:BMXAMIOZ10
M340 0:Local 0:D 0:R 03:BMXAMIDE10
M340 0:Local 0:D 0:R 03:BMXAMI0Z10
M340 0:Local 0:D 0:R 03:BMXAMIDE10
M340 0:Local 0:D 0:R 03:BMXAMI0Z10
M340 0:Local 0:D 0:R 03:BMXAMI0Z10
M340 0-Local 0:D 0:R 03:BMXAMID810

SMPAInput8
SMPAInputs
SMPAInput8
SMPAInputs
SMPAInput8
SMPAInputs
SMPAInput8
SMPAInputs

Map Hardware

8 Analog input channels can be mapped to the BMXAMI0810 module.

MPAInputCh_01 MPAInput $AIChannel/HO Int8INO_1
MPAInputCh_02 MPAInput SAIChannel/HO Int3INC_1
MPAInputCh_03 MPAInput $AIChannel/HO Int8INO_1
MPAInputCh_04 MPAInput SAIChannel/HO Int3INC_1
MPAInputCh_05 MPAInput $AIChannel/HO Int8INO_1
MPAInputCh_06 MPAInput SAIChannel/HO Int3INC_1
MPAInputCh_07 MPAInput $AIChannel/HO Int8INO_1
MPAInputCh_08 MPAInput $AIChannel/HO Int3ING_1

IntgING_1_01
IntgINC_1_02
IntgING_1_03
IntSINC_1_04
IntgINC_1_05
IntSINC_1_06
IntgING_1_07
Int8INO_1_08

6.4 Mapping network variables — Project Manager

SIntSIND
SInt3ING
SIntSIND
SInt3ING
SIntSIND
SInt3ING
SInt3ING
Sint3ING

AlChanne!
AlChannel
AlChanne!
AlChannel
AlChanne!
AlChannel
AlChannel
AlChanne!

SAIChannel/50
SAIChannel’5O
SAIChannel/50
SAIChannel’SO
SAIChannel/50
SAIChannel’SO
SAIChannel/SO
SAIChannel/SO

The mapping of the network variable has to be done on the control project which acts as IO Scanner client,
in this case the M580 (NOC module).

é’q,ﬁ Executables

[SI = B

-

M5&0 Built

Map Communicafion

- g’.r% Executables

Identifier Build State

Built On Execution Domain Description

Map Service

Map Hardware
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'C" M580.M580: Communication Mapping Editor

M580(Server) [--Ll] M580 0:PriLocal 0:D 0:R 0:BMEP582040 % M580 0:PriLocal 0:D 0:R 02:BMENOCO03... -

Communication Channels
Type Service Server Direction Description Size Free Last Scan
Read P2P read 100 83.15
Peer to Peer| M340.M340 340 Reset 100
Write P2P write ) |
Map Variables
Free Unmap Del
Properties

The data has to be mapped on a Read area having type ANY.
In this example we have also a BOOL area due to the implementation of the Case study 1.

Read From Server: P2P read 98.15 words remaining out of 100 [illf Network Variables:

Posifion Identifier Type Size Description Identifier Type Size Description Status
11 Mylnterlock_1 REF_TOANY_BOOL 116
12 Empty BOOL 15016
2 Empty Any 95

Int3INO_1_IntéInData REF_TO Int8InData_DDT 10 Free

Read From Server: P2P read

Nefwork Variables:

Identifier Type Size Deseriplion Status

Position Identifier Type Size

11 Mylnterlock_1 REF_TOANY_BOOL 116
12 Empty BOOL 1516
2 IntBINO_1_Int8inData REF_TO InigInData_DDT 10
12 Empty Any 88
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6.5 Results

Build both control projects.

On M340, the Int8INO DFB is connected to the 8 Analog input channels with signal conditioning (mapped
to the relevant %IW and diagnostic data of BMXAMI0810) and to the InData variable (mapped on a %MW

scanned by M580).

SINO 1 IntSIn0

F—Int2INO_1_Int2Inkata™ -

Int2IMO 1 01C In
1
AlSignalCond INTEIN_O
- IREHND_1_01W—[Channelvalue Signalvalue Walued IniBIr[Data
Int2INCQ_1_01E*~—|Error SignalFailure Failure0
INEBIND_1_01HA*—Health | Valuel?2 /
Int2INO_1_015*—maduleStatus Failuredz .
IntEIMO_1_01HE*—NotheduleStatus Valuela -
Int2INO_1_01N*—CamStatus | |7 Failuredz
I—\-falueoil-
/ Failured,
[ | [l [l Jalu
Int3IND 1 D2C . | | ’_I F aare0s
= F
I AlSignalCend | 7 7 7 ‘ | | | Jal:.leﬂga T
. . — F ailure
Int2INO_1_02WP—([Channelvalue Signalvalue — r / Walued7
|
Int2INO_1_0ZEP—|Errar SignalF ailure Failured?
Int2INO_1_0zHP—{|He alth | — 1 ValueDs
Int2IND_1_0ZSP—ihodule Status Failureds
Int2INO_1_0ZHSP—[Mottodule Status
IntZINO_1_02Hf—ComStatus g
]
A

\

y _ - - - -

----- & Int@INO_1_O1E REF_TOANY BOOL 7 REF(%10.3.0.Em) - Enron
----- @ Int@INO_1_01H REF_TO &Nv_BOOL" REF(PES_COMNST_TRUE) - Health
----- @ Int@INO_1_O1N REF_TO &Nv_pelL REFIPES_COMST_TRUE) - Commsz. Status
----- @ IntBIND_1_OINS REF_TO A  BOOL REF(10.3.Mod.En - Module Stat...
..... & IntBINO_1 015 HEF_MNY_BDDL REFIPES_CONST_TRUE] - Module Status
----- @ IntEINO_1_01Y REPZTO INT REF(%Iw0.3.0) - Value
----- @ In@IND_1_01w AREF_TO &NY_BOOL - warning
e e m e oo , ,

(@ InEIND_1_IntBinData & | REF_TO Int8InData_DDT | [ | REF[zMw1003) ]

On the M580, each AINPUT DFB is connected (signal + failure status) to the Int8INC DFB.

Int2IHE 1 Int2INC . Analeginput 1 AINFUT
INTEIN_C AINFUT
[ IntSINO_1_IntSInD ata®—{lintS I hData | Valued1 HIN P
: FailureQd HEAILURE
WalueO2 20497 —[HIR2m¢
Failure0Zz - - O—|LORAW
YalueO3 Analoginput_1_AINFUT_RNG HI—HIFW
.......... Failure0= - Analeglrput A_AINPUT_RNG LO—L OFY
Waluedd . O.0—BaDFY
FailureDd| Analoginput_1_AINPUT_RNG LO—CUTOFFPY
Waluels — - Falze—EXTPWVEN
Failure05p— - - —[EXTPW
WalueOs — Analoginput_1_AINFUT_CFG—JAINFUT_CFG—AINFUT_CF&
Failure0ff— Analeginput 1_AIMFUT_ST—AINFUT_ST——AINPUT_ST
Valuel7 |— . .
Failured? |—
o F\;rﬂ'f:gg I e e Analoginput 2 AIMPUT o I
AIMPUT
HIM F/f]
HFAILURE
20497 —{HIR 2o
O—{|LO Ry

INt8INC InData is mapped to the Device DDT structure in charge of receiving 10 Scanner data read from

M340.

[REF_TO IntBinData_DDT

(& InBIND_1_InBirData

[ | | REFit24m_BM=NOEDT1022. Inputs. Free[1]] |
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6.6 Testing with Hardware

Running in M340 (Owner)

Derived Data Types
Derived FB Types

Elementary Variables
Derived Variables
Device DDT Yariables

10 Derived Variables
Elementary FB Instances
Derived FB Instances

S| &JaTa ) o [ &R S

1
AlSignalCond

hannelValue SignalValue

ﬁ Timer Events
-] LOEverts
-~y Animation Tables
&7} Table[Data Edior]

{7} Table[FBD Editor - CaseStudy3 :
(] Operator Screens

|91 Dacumentation

AlSignalCond

hannelValue SignalValue

Running in M580 (Consumer)
() mss0

>

[&]

Project
{3 Configuration
g &8 0:PLChus
%8 2:EI0Bus

: Derived FB Types
= Variables & FB instances AINPUT

NPUT_CFG—AINPUT_CFG|
NPUT_ST—AINPUT_ST|

AINFUT

] IjOEvents
{3 Animation Tables
{0t Table[Data Editor]
{1} Table[FBD Editor - CaseStudy2 : [MAST]]
Operator Screens
Documentation

NPUT_CF&—AINPUT_CF&|
AINPUT_ST——AINPUT_ST|
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7 CASE STUDY 4: USAGE OF P2P CUSTOM ATTRIBUTE IN
REFINEMENT

7.1 Definition of the case study

This case study can be analyzed and realized entirely in the project manager using refinement.

The aim of this case study is to show how to transfer control variables typically not belonging to objects
between two control projects.
For example, a simple integer variable (CV of an Up Counter) is transferred from the owner to the

consumer.

The variable to be exchanged in this case needs to be REF_TO INT (see the appendix for Network
Variables definition rules).

/ M340 (owner) \ / M580 (consumer) \

CTU 1

CTU ' ’ K

' 1
N -l Q— : MIOWE

P v —myFPZPwar™

ouT

| |

o
3
=
=
[
M

!
=
|
3
=
4
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7.2 Creation of variables

It is possible to define two control variables with the same name on both control projects, and adjust the

following

properties:

Note that the attributes in yellow are not properly updated yet in the current Process Expert User Guide for

PES 4.1.

Usage

Wariable attribute

Owner project /Server

Consumer
project/Client

Reading data from
the server

Designation of the wariable in the
context of Process Expert

Y ariable

Network wariable

Mame Ay valid name Sare name

Type Reference data type Same type
{REF_TO) only

Custom Blank pep

Constant True (selected) True (selected)

R/W Rights of Referenced Yariable

True (selected)

False {cleared)

Writing data to the
servar

Designation of the wariable in the
cantext of Process Expert

Metwaork variable

Yariable

Mame Ay walid name Sare name

Type Reference data type Sarme type
{REF_TO) anly

Custom Fzp Blank

Constant True (selected) True {selected)

R/W Rights of Referenced VYariable

True (selected)

True (selected)

According to this table, it is necessary to define the variables in refinement mode on M340 (owner) and on
M580 (consumer)
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M340 myP2Pvar has

Data Properties : myPZ2Pvar

General attributes I

to be defined as follows:

Mame

Camment

:

- ddress

- 5384 Address

- R program

- Walue

- liaz af

- Oyurnier

o Type

REF_TO INT

- Cabegary

-~ Save

- Cohstant

E
([l ]

- zed

L_1—)

- Cugtom

[+ Degcriptar 1

- Size

- HMI vanable

[+ Time stamping

- RS’ Rightz of Referenced Wariable U= J

M580 myP2Pvar has

General attributes I

to be defined as follows:

Data Properties : myPZ2Pvar

_______ Type REF_TOINT
------- Categony
....... S ave —r———
------- Conztant | ] |
....... Used P E—
------- Custamn I Pep I
- Degeriptor 1
....... Cize 8
------- HM| wariable =
(- Time gtanmping
------- R4 Rights of Referenced Wanable | L |

After creating the variables, create an FBD section on both controllers and add the code shown in chapter

7.1

Once the refinement actions are completed on both projects, right click on Consumer project (M580) and

select “Manage Network Variables”

453 M580

¥ L\ Tasks
/7 masT
[[7 FasT

2Ot Senvices

Collapse Enter
Collapse All

Assign Facels

Generate

Refine

Manage Network Variables

Manage Network Variables

ReGenerate
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myP2Pvar will properly appear in Existing Network Variables.

52 M580 : Manage Network Variables E]
Drag and drop Metwork Variable Candidates to Metworl Variables area for peer to peer communication.
Network Variables Metwork Variable Candidates

Action Na.: Type Comment Nam.e Type

4 Existing Network Variables
[QE] IntBING... REF_TO IntéinData_DDT
[% Mylnterl... REF_TO ANY_BOOL
-

myP2Pvar [REF_TO INT

OK Cancel

Add the myP2Pvar network variable to the communication channel (Map communications = Map variables
on consumer M580 project)

s o s 15 o om0
:

Position Identifier Type Size Description Identifier Type Size Descripion Status
11 Mylnterlock_1 REF_TOANY_BOOL  1/16 myP2Pvar REF_TO INT 1 Free
12 Empty BOOL 1516

2 Int8INO_1_Int8InData REF_TO IntGinData_DDT 10

12 Empty Any 88

Read From Server. P2P read &7.15 words remaining out of 100 [l Nefwork Variables:

-
identifier ~ Type  Size Description Status

Position Identifier Type Size
1.1 Mylnteriock_1 REF_TOANY_BOOL 116
12 Empty BOOL 1516
2 Int8INO_1_Int8InData REF_TO IntsinData_DDT 10
12 myP2Pvar REF_TO INT 1
13 Empty Any a7

Build both control projects.

7.3 Result

Here the result after build on M340 (consumer). myP2Pvar is mapped on %MW address scanned by
consumer (M580)

( )
@ myP2Pvar | REF_TO INT | | | REF{zMw1013] |

Here the result after build on M580 (consumer). myP2Pvar is referenced to the Device DDT in charge of
receiving data from IO Scanner.

( ]
- @ myP2Pvar | REF_TOINT | | REFIM3401_BMxNOEDN 1022 Inputs. Free[11])
L J
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7.4 Testing with Hardware

Running in M340 (Owner)

([ m340 N B@I&I—-0

II Y R | =Y |']| ® & O] | ||'.__. |” ——Ngy [l

T & o

1T A ] =

Running in M580 (Consumer)

([ msso N BRI I-0

[rr@lensvean o |mem|

4[> %o [® o

I T R R
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8 CONCLUSIONS

8.1 Summary of choices

Peer2Peer implementations in PES allow fulfilling multiple

Here a summary of the use cases described in this article.

needs and use cases.

Case Description Engineering PES library Typical use case PROs CONs
study environment features
1 Scattered Application manager | - Development of No need of Need of
data: facet to + Project manager application using templates, easy to manual
composite (refinement) objects approach define in AM refinement
2 Scattered Application manager | DATA IN_OUT Development of Good structuring for | Potential
data: facets application using the application, increase on
composite to objects approach automated creation the object
composite of code thanks to count,
generate. generate
needed
3 Data blocks: Application manager | Owner_Consumer | Flexible Well structured for Links
physical 1O templates distribution of 1/0 physical /10 assignment in
exchange and control exchange and Edit Links
objects, usage of assignment, editor can be
M340/ PRA as automated creation time
DIO platform of code thanks to consuming,
generate. generate
needed
4 Refinement Project manager - Development of Easy and fast Can be heavy
mode (refinement) application using development, no and with lower

refinement
approach

need of generate

code quality if
lots of
variables need
to be
exchanged
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9 APPENDIX: IMPORTANT THINGS TO REMIND

9.1 Supported data types depending on controller type

The feasibility of the mapping of certain variables on Peer2Peer communication channels depends on the
type of the controller used as Modbus TCP 10 Scanner client.

There are some limitations only on M580 platform, which supports only REF_TO data types.

Here the excerpt from PES User Guide related to this aspect.

Note: attributes in yellow are not properly updated yet on PES user guide for version 4.1

The table describes required variable attribute values in the Control Participant when the topological entity acting as client
cammunicates by uging a Guanturm CPLU madule or an NOE communication maodule fwith Quanturm ar M340 platform).

Usage

¥ariable attribute

Owner project/Server

Consumer
project/cClient

Reading data fram
the server

Designation of the variable in the
context of Process Expert

Yariable

Metwork variable

Name Any valid name Same name
Type Any, including the Reference Same type
data type (REF_TO),
Some @restrictions apply.
Custom Blank FZF
Constant(l) True (selected) True (selected)

R/W Rights of Referenced
variable(l)

True (selected)

Falze {cleared)

Writing data to

Designation of the variable in the

Metwork wvariable

Yariable

the server context of Process Expert
Name Any valid name Same name
Type Any, including the Reference Same type
data type (REF_TO),
Some @restrictions apply.
Custom FzP Blank
constant(l) True (selected) True (selected)
R/W Rights of Referenced True {selected) True (selected)
variable™)
{1) For variahbles of the Reference data type (REF_TO) only

The table describes required wariable attribute wvalues in the Control Paricipant when the topological entity acting as client
cormmunicates by using an MSS0 CPU module with or without NOC communication module, or a Quanturn controller with NOC

cammunication madule

Usage

VYariable attribute

Owner project/Server

Consumer
project/Client

Reading data from
the server

context of Process Expert

Designation of the variable in the

Yariable

Metwork variable

Name Any valid name Same name

Type Reference data type Same type
(REF_TOY only

GCustom Blank Fap

Constant True (selected) True (selected)

R/W Rights of Referenced Yariable

True (selected)

False {cleared)

Writing data to the
server

Designation of the variable in the MNetwork variable Wariable

context of Process Expert

Name Any valid name Same name

Type Reference data type Same type
(REF_TOY anly

Custom Fzp Blank

Constant True {selected) True {selected)

R/W Rights of Referenced Yariable

True (selected)

True (selected)
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9.2 Controller firmware versions

The HAL 2.0 requires the installation of the following firmware versions:
M340 =» 2.70 minimum
M580 =» 2.10 minimum
Quantum =» 3.30 minimum

The following firwmare versions for communication cards have been used:

BMX NOEO0110 = 6.30
BME NOCO0311 = 2.04
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