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Configuration example

PLC program (TIA) / SIOME-, IBH OPC UA editor-, Python-files

Project: CPU 1500 TIA NodeSet
TIA Portal V18; CPU 1500.

PLC program

Siemens SiIOME file SiOME Nodeset Workshop Example.xml
IBH OPC UA editor file Workshop CPU 1500 NodeSet.opu
Python project file Python-Workshop.py

External Python editor activation file ibhua.pyi
All files NodeSet Manual CPU 1500 Example.zip
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1 IBHLink UA — Python / Methods / Data Models

In the following example, an OPC UA information model is created using the Siemens
OPC UA Modeling Editor (SIOME). A Python program is assigned to the created Nodset
configuration file using the IBH OPC UA editor and transferred to the IBH Link UA.

The method (Python program) reads a value from a CPU 1500, modifies it, and stores it in
another data block of the CPU 1500. The handling of variables is shown using examples.

1.1 Creating an OPC UA information model.

Start Siemens OPC UA Modeling Editor (SIOME V2.8.0).
Set new namespace.

Ve

SIOME=218.0}

In order not to work with the stored namespace of the OPC

I Add New Namespace

Foundation (http://opcfoundation.org/ua/), a separate

[ ] namespace is defined.
Add Namespace The namespace is defined in the URI (Uniform Resource
Identifier) standard, an arbitrary name (example) with the
domain .com.
hitp://example
™ Siemens OPC UA Modeling Editor 2.8.0
1.00
G3AE ol 4 W [Namespaces: Editing (current)
Publicationdate a Information model
2024-01-08T13:43:57+01:00 OPC UA Attributes
v lope Root > Nodeld =0;i=8
NodeClass Object
=
> lopc Aliases > BrowseName
Cancel Gk > @ Server > DisplayName
> op¢ Types » Description
lope Views WriteMask
UserWriteMask
RolePermissions

Creating an instance (Add Instance / Object).

Right-clicking Objects and clicking the Add Instance command in the opened context
menu opens the Add Instance dialog box. Enter the name Example, select NodeClass
Objects and Namespace http://example.com.

Example object added — OPC UA Attributes.

M8 Siemens OPC UA Modeling Editor 2,80
g

G H B & L Namespaces: Editing (current)
Information model

No details -
¥ [opt Root

P objects

¢ right click
' i Click }
Add Instance‘J

Add Instance

eingeben-festlegen
Example

‘aufklappeniauswahlen
Object -

Name

Bookmarks NodeClass

Copy Path to ClipBoard Namespace http:/example.com -
'
ReferenceType Organizes
TypeDefinition BaseObjectType

Cancel ok

Trans Tech International® 2024

™ Siemens OPC UA Modeling Editor 280
9

j !j E _;11- _;—D E} M Namespaces; Editing (current) [RENNFIERE
Information model [LEEIEEIR
OPC UA Attributes
¥ [obé Root > hodeld ns=1,=5000
¥ [op¢ Objects NodeClass Object
» [opg Aliases » BrowseName 1:Example
> @ Server \inserted) > Description null
> ’;J;Pc Types WriteMask

-
0Pt Views UserWriteMask

RolePermissions

To identify the Example object, it is important that
the OPC UA attribute Noteld is displayed
numerically (ns=1;i=5000). This makes the
assignment in the Python program in IBH Link UA
easier.

IBH Link UA Workshop
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Insert variable.
Four (4) variables are included for the example. The variable (CounterVar) continuously
reads a value (Int16) from CPU 1500 (CounterValues / DB 5). The Python program
divides the value (Int16) and writes this value (Int16) into the second variable (OutRes),
which is given to the variable Valueln (Dataln / DB 10).
The value of MaxValue from CPU 1500 (CounterValues / DB 5) is transferred to the
variable CounterVar (Int16).
The InData variable is assigned a value (Float) by the Python program. The variable InVar
(Int16) performs a calculation.

The value of the variable OutRes (Float) is transferred to the variable RealData (Dataln /
DB 10). A UserMethod with a calculation is also inserted.

Insert variable CounterVar.

R ESSSSEEEES Right-clicking on Example and clicking on
SIEMENS the Add Instance command in the opened
SONE | B3 | B W | Namespaces: Eitingicument context menu opens the Add Instance
information model dialog box.

v [ope Root

v lope Objects m , Node Selection
> 0Pt Aliases
@ Example
> @ Server E Name CuunterVar

» lope Types

Nodeld or Name

» Uy Datelime .

Move Node NodeClass Variable Wt Diagnosticinfo

Add Instancew Namespace Object

Delete Node

OPE Views » U Enumeration
W ExpandedNodeld
W Guid

Add Interface Method
TypeDefinition W LocalizedText

ReferenceType

Addin » &% MNodeld

Number
& Decimal
Cancel » & Double
U Float

Copy Path to ClipBoard
v W Integer (Select)

Int16
Enter the name CounterVar, select % Int32
NodeClass variable and click DataType. et

. . W SByte
The Node Selection dialog box opens. > @ Uinteger

DataType Int16
Change Access Level

Move to namespace (rec|

Bookmarks

In the Node Selection dialog box, click o Qualifiediame

Number / Integer / Int16 to set the data S
format for the CounterVar variable. Close cancel Ok
the dialog boxes by clicking OK.

Information mode In the same way, create the variable
OutRes with the data format Int16. The
variable InVar and OutVar are created with

v lope Objects The variables are inserted.

g 'Enir; Alizses

¥ @ Example
0 CounterVar (Int16) |
< InVar (Float)
<@ QutRes (Int16)
< OutVar (Float)

was inserted

IBH Link UA  Workshop TTI Trans Tech International® 2024



Chapter 1 IBH Link UA — Python / Methods / Data Models Page 1-3

Create method (Add Instance / Method).
Right-clicking on Objects and clicking the Add Instance command in the opened context
menu opens the Add Instance dialog box. Enter the name UserMethod, select NodeClass
Method and Namespace http://example.com and confirm with OK.

S — Information model
= SIEMENS

GOE B® B | Nemepe: smoem v G Root
Information model v [ope Objects
” - [ .
> ot Aliases
¥ lopt Root
v B_Pﬂ: Objects Move Node L . E mple
et Ali Add Inst:
» bt alisses (TgRECToRNY nstance <@ CounterVar (Int16)
Example Delete Node
@ CounterVar (Int16) I dd <00 InVar (Float)
Add Interface Al Instance
@ InVar (Float) <@ OutRes (Int16)
<@ OutRes (Int16) Addin
€ OutVar (Float) Change Accesd | Neme UserMethog e EIETEED
> @ Server (OpEn upy,
Move to name: MNodeClass Method e 2p

» [ope Types

= InputArguments (Argument)

roj: Views Bookmarks Namespace Object

. —

CopyPath10 6] | peferenceType Variable —| OutputArguments (Argument)
i > @ Server

Cancel 0ok
Ccontirmr” L
The method is inserted.

The method contains folders to set input and output arguments.

Set input/output arguments.
Right-clicking on InputArguments and clicking the Add New Arguments command in the
opened context menu inserts the Arg1l.
By reopening the context menu and clicking the Add New Arguments command,
additional arguments will be added.

M Siemens OPC UA Maodeling Editor 2.8.0 In the same Way, arguments can be Created

= Sl EM ENS in the OutputArguments folder.
j’ rj] H _—'j' 5’ J L] Namespaces: Editing {current) n

Information model RE/EEUEEEE -

v Bﬂ: Root

¥ lopt Objects
L4 ';)\_Pc Alizses
¥ @ Example
4 CounterVar (Int16)
<@ InVar (Float) Delete Mode
@ OutRex (Int16) Add to existing node

<@ OutVar (Float)
¥ -§ UserMethod (rightchick) | Add New Argumemt-

B InputArguments (Argument) Move to namespace (recursive) »
Arg1 de(IS Inserted)
=] OutputArguments (Argument)
> @ Server

> lore Types

Bookmarks »

Copy Path to ClipBoard

Argument DataType and change Name.
By clicking on the method variable, argument attributes of the variable are listed.

The DataType of the variable of the InputArgument Argl (Valuel) is set to Float and the
name is changed to Valuel (Argl).

The DataType of the variable of the InputArgument Arg2 (Value2) is set to Float and the
name is changed to Value2 (Arg2).

The DataType of the variable of the OutputArgument Argl (Result) is set to Float and
the name is changed to Result (Argl).

TTI Trans Tech International® 2024 IBH Link UA Workshop
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™ Siemens OPC UA Modeling Editor 2.8.0

SOE | B5 | B | Nemespaces singanm
Information mode Attributes / References Namespaces -
i e Information model i g
Argument Attributes
¥ e Root

Name Value 1) name changed Mo details -
¥ lope Objects ® Description

» ot Aliases ArrayDimensions 1] — v ';)it; Root
" campic o 5
<@ CounterVar (Int16) valueRank Seala) NEEK ¥ orc Objects
<@ InVar (Float) > ';:-j: Aliases
<@ OutRes (Int16)
<@ OutVar (Float) Node Selection ¥ @ Example
Y = UserMathod Nodeld or Name <@ CounterVar (Int16)
¥ 7 InputArguments (Argument)
v @ BoseDataType = < InVar (Float)
Arg2 @ Boolean
¥ I OutputArguments (Argument) » @ Nodeld @ OutRes (Int16)
Arg1 <@ OutVar (Float)
> @ Server @ Decimal

* lopc Types » @ Double UserMethod

¥ = InputArguments (Argument)
v G Integer

o ot Value1 modified
% Int32 Value2 J* DataType, Name

¥ =1 OutputArguments (Argument)
Cancel Ok modified
InformationModelOnline DataType, Name
> @ Server
Leg D oo > lope Types

* &= Imported model from file A:\NodeSet Manual IBH Link UA 10.0.13.89\SiOME Nodeset Manual Exam ple.xml|

L SR ERAVIERRETER I All required specifications have been completed for the example. By clicking

= S| EM ENS the Save As symbol, the configuration is saved as an .xml file. The .xml file
(SIOME Nodeset Manual Example.xml) is ready to be read into the IBH UA
s g~ = % Editor as a NodeSet.

Save as

4

1.2 IBH OPC UA Editor — Read in NodeSet preparation.
1. Open IBH OPC UA Editor.

2. Create server connection. In the example an IBH Link UA QC is used.
The OPC server should connect to a CPU 1500 IP address 10.1.13.49.

All devices are connected in SubNet IP: 10.1.13.0/24. The IP address C‘ ‘
of the IBH Link UA QC (control plane) is 10.1.13.53. The security ‘_7
method selected is None and the variable format is Classic.

Untitled - OPCUAEdit

File Edit Help

[l Name of the server connection
Name IBH Link Ua
El Server address
Host name / Addiess 10011353

Part 48010
URL opc.top://10.1.13.53:48010
Inwerse cannection [
Bl Security settings
Security policity Hone
Message mods None

El Authentication settings
Login Ananymous
Session name

E Other settings
Variables fomat Classic

3. Specify connection settings for the controller with the name (o 57-1500 TCPRJIP
CPU 1500, the protocol S7-1500 TCP /IP and the IP address
10.1.13.49. Test the connection as successful.

Program assignment CPU 1500 TIA NodeSet / Counter.
Select the variables ValueCounter and

MaxValue from the data block CounterValues B e

=] CPU 1500 TI4 Nodeset:

(DB5) as the OPC tag. - REEIOD

H Counter

: e
6. Select the Valueln variable and the RealData

. Pfad; Mi\NodeSet Manual CPU 15004CPU 1500 TIA MNodeset!,
variable from the data block Dataln (DB10) as
the OPC tag . oK Cancel Help

IBH Link UA  Workshop TTI Trans Tech International® 2024
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OPC variable CPU 1500

m Nodeset manual CPU 1500.0pu - OPCUAEdit

Page 1-5

File Edit Help
NZH @@
4‘2”[ & WEN N E||ﬁ Program wariables
- -1 F (Flag)
-4 1BH Link U& 5. Countetvalues [DE S
i C]D MinWalue : Int /fminimum counter reading PLC 1500

am MaxWalue Int ffrnaximum counter reading PLC 1500 marked Variable

B[] valueCounter:Int /icountervalue PLC 1500 {OPC-Tag)

([ ©ounterGn:Boal /fenable counter PLC 1500

C]D OneValue lnt ffone (1) Value

=11 Dataln  [DE 10]
B[] valueln:lnt #Feounterwalue / devided (nt)
L[] RealData: Real #Datain (Real)
- Generic
e b aBaik /Y
Mame Address PLC type  Length Crigin Access OPCtype L U.. Comment
PLC 1500 [1] Countervalues.Maxtialue DBS.DEVY 2 Int 2 Frogram R Int16 0 0  maximum counter reading PLC 1500
()PEtags mCounterVaIues.VaIueCounter DES.DEW 4 Int 2 Prograrn RWY Int16 0 0 counterwalue PLC 1500
” [1] Datalnvalueln DE1Q.DEW D Int 2 Frogram R Int16 0 0 counterwalue devided (Int)
;Projed: @Server |@Certifi... m Dataln.RealData DET10.DBW 2 Real 4 Prograrn R¥ Float 0 0  Datain (Real)
CAPS NUM

A

1.2.1 Add NodeSet configuration.

BB Untitled - OPCUAEdit

File Edit Help

15 Hd @ @

B @ K % LB

t A

Right-clicking on IBH Link UA and
clicking on the Add NodeSet
Configuration... command. A dialog
box opens.

In the example, the node set
configuration should be created from
the SIOME editor.

= EJIEH Link LA

EI CPLU 1500
LS Variables

" EwlndeSets

is inserted

File Edit Help

NZHd & @

IBH OPC UA Editor

Mew server connection...

o Take ower current Modeset configuration from server [BH Link
ua?

Add CHC station...

Add Rockwell configuration...

\ J

Confirm No in the dialog box.

Delete
Cut

| Add Modeset configuration... |

Export...

ol Untitled - OPCUAEdit

If NodeSet is selected in the right
window, NodeSet and Python are

& EEN! Y
-85 IBH Link L&,
[ CPU 1500

Look in: | = ModeSet Manual CPU 1500 v @& B @
. . o Hame Date madified Type Attributes  Size
The .xml file SIOME Nodeset CPLU 500 A NodeSet 11-Mar-24 10:13 File folder D
ong [ SIOME Nodeset Workshap E lxrmil g 03-Mar-24 18:48 ML Fil N 14 KB
b Examplam ar-34 16 iie

Manual Example has been
adopted. i

File name SIOME Nodeset Workshop Example sml & Open

Files of type: ML filees [* k) ~ Cancel

displayed in the left window.

Update all

Delete...

Right-clicking on NodeSet and
clicking on the Add NodeSet...

| Add nndeset.‘.’

command in the opened context

Edit nodeset...

Add Python module..,
Edit Python module...

Create Python Moig
Create Python Mod

Add Nodeset

menu. In the Add Nodeset dialog box
select the Nodeset configuration from
the SiIOME editor.

Trans Tech International® 2024
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Add Python module.

IBH Link UA — Python / Methods / Data Models

Chapter 1

Right-lkingon Python and clcking on

File  Edit

the
the

Help
NEH & @
E|E| ModeSets

o E 4F SIOME Modeset Workshop Example.xml
— — PREX] Python,
=45 1BH Link U, —ﬂ

CPU 1500

B Add Python module

Add Python module... command in
opened context menu opens the

dialog box for specifying the file name and
storage location of the Python module.

Create Python module template with variables.

[l untitied - OPCUAEdit

File Edit Help
QEH @@
|_:_|E| ModeSets
Blf? SIOME Modeset Workshop Examplexml

T -4

) i

Example

Counterfar
InData
Intar
OutRes

{3 UserMethod
e Inputfrgurments
W Outputdrguments

was inserted

Update all

Delete...
Edit Python module...

Create Python Module Template without variables

Create Python Module Jemplate with variables

) Update all
- Variables

L. E T Delete... Lok in' | = ModeSet Manual CPU 1500 v @ * e m

ndd nodeset A Marme Date modified Type . Attributes  Size
X CPUS00TIA ModeSet: 11-Mar-24 10:13 File folder D
Edit nodeset... Home
’ﬂ {click
Add Python module..:
Edit Python module... File name: |F'hythnn-kashnp py. enter Python file name V‘ [ Open ]
Files of type: Prythar files . py) ~ Cancel

Create Python Module Template W H,
Create Python Module Template with variables | The entry must be Conf"'med W|th OK

Right-click on Python-Modul.py and
a click on the Create Python module
template with variables... command.
The configuration is created based on
the configuration created in the
SiOME OPC UA Modeling Editor.

The module template must be
customized according to the
requirements of the example. This
Python program change can be
carried out directly in the IBH OPC UA
Editor or, more conveniently, in a
Python programming system (e.g.
Visual Studio Code from Microsoft®).

Python module with variables defined in NodeSet.

[ Nodeset manual CPU 1500.0pu - OPCUAEGit

File Edit Help

DEH & @

R | = £ NodeSets
£-4f7] SIOME Nodeset Workshop Examplexml

S EEY-

e e =N W) inpore ibhua
%3 Example
=45 IBH Link U2 B
= CPU 1500 - @ Counterar #InData : Float
sl @ InData Inbata nsl €000 = 0.0
(ki @ Invar def Read InData_nsl_6000():
- NodeSets & OutRes return InData_nsl_6000
(-3 UserMethod
def Write InData_nsl §000(value):
i@ InputArguments - nel_
R — global InData nsi 6000
@ Outputirg Inbata nsl 6000 = value
{81 Python return
8
#CounterVar : Intlé

CounterVar_nsl 6001 = 0
def Read_CounterVar_nsi_6001():
return CounterVar_nsi_ 6001

def Write_CounterVar_ns1_s001 (value):
alobal CounterVar_nsi_6001
CounterVar_ns1_6001 = value
return

#0utRes : Float

GutRes_ns1_6002 = 0.0

def Read_OutRes_nsl_6002 () :
return OutRes_nal_6002

def Write_OutRes_nsl_6002 (value):
alobal OutRes_nsl_6002
GutRes_ns1_s002 = value
return

#InVar @ Intle
InVar_nsi_s003 = O
def Read_TnVar_nsi_6003 () :

ymbols for editing the Python module

In the Python
module window, a
function is defined
for each variable of
the NodeSet,

insert
copy
cut
delete

H Save |

Save Python code, |

save

return InVar_nsi_6003

def Write_InVar_nsi_6003 {value) s
alobal InVar_nsi_6003
InVar_nsi_6003 = value

Check Python code, |

o,
= Check check

return
#In  Valuel : Float, Value2 : Floac
#0ut  Result : Floac

def UserMethod_nsi_7004 (Valued, Valuez):
return 0.0

def init_ope():
nsl = ibhua.get_nemespace ("http://example. con”)
ibhua.variable (ns1, 5000, "
ibhua.variable (ns1, 5001, "
ibhua.variable (ns1, 5002, "
ibhua.variable (ns1, 5003, "
ibhua.method (ns1, 7004, "Userflechod nsi_7004")
return

[Aprojekt | B server | B zertifi..

Read_Inbata_nsi_s0007, "Write_Tnbata_nsi_s000m)
Read_CounterVar_nsi_6001","Write_CounterVar_nsi_6001")
Read_OutRes_nsi_s002", "Write_OutRes_nsi_s002")
Read_InVar_nsi_6003","Urite_TnVar nsi_s003")

which represents
the variable as an

ghis OPC UA tag with
“% | the Read and
Write parameters.

IBH Link UA  Workshop
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1.3 Existing functions in Python modules

import ikhua Withimport ibhua the Python module of the IBH Link UA is called. A Python
program to be executed in IBH Link UA starts with import ibhua.

Module init_opc def init ope () :
The "init_opc()" function is called for initialization of the IBH Link UA.

e nsl = ibhua.get namespace (name)
nsl = ibhua.get namespace ("http://exsmple. com™)
The function returns the namespace number. As parameter (name) is
the namespace name that was defined in the example in SIOME is entered.

e ibhua.variable(ns,id, "read function",'"write function")

ibhua.variable (nsl, 6000, "Read InData nsl 60007, "Write InData nsl_&000T) #F loat
ibhua.varisble (nsl, 6001, "Read CounterWVar nsl 60017, "Write CounterVar nsl &60017) HIncle
ibhua.varisble (nsl, 6002, "Read OutRes nsl 60027, "Urite CutRes n=l 6002™) #Float
ibhua.varisble (n=sl, 6003, "Read InVar ns1l 60037, "lrite InVar nsl 60037) #Intla

The function enables reading and writing of OPC variables. These variables are
visibel in the UaExpert under the name of the example in the SIOME set
namespace names listed. There is no data connection.

Parameter:
ns: namespace number
Id : Node name or numeric ID

read function: Function that is called when reading the variable. The function contains
an output parameter but no input parameter.

write function: Function that is called when writing the variable. The function contains
an input parameter and no output parameter.

These functions are automatically created for all variables present in the NodeSet.
e ibhua.method(ns,id, "function")
ibhua.mwethod (nsl, 7004, "UTserMethod nsl 70047

The function allows setting methods. These variables are visibel in the UaExpert
under the name of the example in the SIOME set nhamespace names listed. These
functions are used for all methods present in the NodeSet created automatically.

Parameter:
ns: namespace number
Id : Node name or numeric ID
function: Name of the method that is called

e returns
This is the termination of the module specified above.

Read/Write module.

#InVar : Intlé A Read/Write module is automatically created for each variable

InvVar n=sl1 6003 = 0O . .

def Read InVar nsl 6003 () : present in the NodeSet and declared in the Python module.
EeCunpin U i SHEEO DS Each module has a comment line as a heading with the variable

def Write InVar ns1 6003 (value): NaMme and the data type defined in SIOME.
global InVar ns1_6003
InvVar nsl_ 6003 = wvalue
recurn

1.4 Representation in the Unified Automation UaExpert
program

The Python module template can be checked using the UaExpert program (OPC Unified
Architecture Client). To open UaExpert, the configuration must be transferred to the OPC
UA server.

TTI Trans Tech International® 2024 IBH Link UA Workshop
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The command Transfer Selected Configuration to

OPC UA Server... opens the Transfer configuration to

Eile Edit Help

NEH & @

the server dialog box. Select the server and then click

Start.
m Transver configuration to the server O X
il Variables New server connection... Name of the server connection | Transfer | Status
-
i ] ModeSets New contral.. 0%
_ﬁ——————E
nse
| Transfelﬁeded [ to the OPC UA Server....
Read complete configuration from OPC UA Server... < >
{confirm)
Impart...
Export.. Start: Close | r

If the configuration is transferred from the IBH OPC UA Editor to the IBH Link UA (OPC UA
Server), the OPC tags present in the OPC UA server (displayed in the Siemens Slots

window).
. BH |BH Link UA - Siemens slots ®
« = C @ O 8 10113537 _=/opc_slots E o ® &5 =
%m i LDgDut| Update password| guad-core

Siemens slots

*5Slot 2
¥ OPC Project
¥IEH Link LA

Y CPU 1500

DeviceManual

DeviceRevision
HardwareRevision
Manufacturer
Model

RevisionCounter

SerialMumber
SoftwareRevision

¥ Frograms
SupportedTypes

¥ Countervalues ]

Mazxhialue

W WalueCounter

¥ Dataln
Walueln

RealData

»Tasks
DeviceHealth

Delete slot | Delete all | Load OPC Editor Project |  Save OPC Editor Project| | Insert SofteLC |

Insert SINUMERIK | Change SINUMERIK | Delete SINUMERIK |

The contents of the transferred Nodeset and from the IBH OPC UA Editor is displayed in
the IBH Link UA browser window Nodeset.

an

B IBH Link U& - Modeset

O & 10113537 =/nodeset E 7

Server is running Logout | Update password |

Phython-workshop.py
SIOME Modeset Warkshop Example.xml

Load ¥ML | load Python | Delete all

® @ &

guad-core

IBH Link UA  Workshop

TTI

—

Trans Tech International® 2024



TTI

Chapter 1

IBH Link UA — Python / Methods / Data Models

Page 1-9

To display OPC UA Tags, the IBH Link UA must be registered in UaExpert as an OPC UA

server.

If there is a connection between IBH Link UA and PLC CPUs, the OPC tags of the CPUs
declared in the IBH OPC UA Editor also have the status Good. Existing values are

displayed and can be changed. The variables declared in the Read/Write Python module
now have the status Good.

Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject*

~ =% UserMethod i
# InputArguments

¥ OutputArguments
> e MQTT
> & Modbus
v @ PLCs
~ & CPU1500
> @@ DeviceHealth
¥ DeviceManual

# DeviceRevision
# HardwareRevision
¥ Manufacturer
¥ Model
hd & Pregrams
~ ) CounterValues
> @@ ValueCounter
~ ) Dataln
> @ Valueln
> SupportedTypes
# RevisionCounter

@ SerialNumber
¥ SoftwareRevision

> & Tasks

> @@ CounterVar =
> @@ InData s Rebrowse
> @ InVar w  Call..

> @@ OutRes

DataType Description

Float

Float

DataType Description
Float

Close

File View Server Document 3Settings Help
DePPBO #=°>XK8 B ED
Project & X | Data Access View o
~ [1 Project & Server MNede Id Display Name Value  Datatype Source Timestamp Server Timestamp Statuscode
v [ Servers 1 IBHLinkUA@... N54[String|IBH Link UA.CPU ... MaxValue 0 Int16 13:10:09.623 13:10:10.716 Good
{23 1BHLinkUA@ibhlinkua-D05668 | | IBHLinkUA@... NS4|String|lBH Link UA.CPU ... ValueCounter 0 Int16 13:11:43.258 13:11:43.508 Good
~ [3 Documents 3 IBHLinkUA@... N54|String|IBH Link UA.CPU ... RealData 0 Float 13:10:16.757 13:10:17.719 Good
{3 Data Access View 4 IBHLinkUA®... NS4|String|IBH Link UA.CPU ... Valueln 0 Int16 13:11:42.739 13:11:42.757 Good
Address Space a2 x| |3 IBHLinkUA®@... NS14Nurmeric|6001 CounterVar 0 Int16 12:17:06.207 12:17:06.207 Good
<% No Highlight L IBHLinkUA®@... N514Numeric|6000 InData 0 Float 12:17:06.207 12:17:06.207 Good
) Root 7 IBHLIinkUA®@... N5T4{Numeric|6003 InVar 0 Int16 12:17:06.208 12:17:06.208 Good
v [ Objects 8 IBHLinkUA@... N514|Numeric|6002 OutRes 0 Float 12:17:06.208 12:17:06.208 Good
> & Client
> b DeviceSet drag & drop
hd & Example ’—-—--—-——

1.5 Customize Python modules.

= E MaodeSets
-3 Python

Phython-!

Editing can be carried out directly in the

IBH OPC UA Editor.

Update all

Add Python module,

Edit Python module..”

Create Python Module Template without variables

Create Python Module Template with variables

With the following Windows adjustment,
another Python editor (e.g. Visual Studio
Code) can be opened.

Note:
To use the Edit Python Module... command to call an external Python editor, it must be set as
the default app for the .py file type.

Trans Tech International® 2024
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Apps > Default apps Note:

Set a default for a file type or link type To open the Python module file in Visual Studio
Code without errors, the file ibhua.pyi provided by
IBHsoftec and the Python - IBH OPC UA editor file
must be placed in the same folder.

Py Q

Visual Studioc Code
Python-Quelldatei

Ry

1.6 Customize Python module file.
The Python modules created in the IBH OPC UA Editor must be adapted.
Copy Nodeld to the Windows clipboard.

If Variables and Program variables are marked OPC tags are displayed. Right-clicking on
the variable opens the context menu.

Cicking the command Copy UA node

3‘*;‘;‘; ':;"é_ ID copies the ID to the Windows
T clipboard. That may be pasted into the
e YN oo Python statement.

w1 F (Flag)
= Countervalues [DE 5]
L[ Mintalue : Int  /fminimum counter reading PLC 1500

=45 BH Link U
&-{ffi cPU 1500

In the example, the Nodeld of the

-0 Rl B[] MaxValue:int fimaxirum counter reading PLC 1500 i i
e NodeSets ’% WalueCaunter: Int  ffcounter walue PLC 1500 Valuecounter Varlable was Copled
[ CounterOn:Boal /fenable counter PLC 1500 Th|S procedure can be USEd to COpy
C]El OneYalue tInt ffone (1) Value . .
2.1 Dataln (DB 10] all Nodeld required in Python

EE] Valueln:Int #counterwvalue f devided (Int)
.% RealData : Real //Datain (Real) Commands
% Generic
G LK % Ba id et B P W
Mame / Address PLC type Length Origin
[ Dataln.Valueln DE10.DBY O Int 2 Program
Iil Dataln.RealData DE10.DEW 2 Int 2 Program
[1] Countervalues.Maxialue DBS.DEVY 2 Real 4 Program
Iil Counteralues.ValueCounter DE5.DEW 4 _

Copy UA node ID
= click)
Define variable....

Properties...

Select all

™ Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject* & |f the OPC variable
Ble View Seve Document Setings Help . configuration created in the
BB + X ® ,
lvbB SIS = OPC UA Editor was transferred
Project g X IAttribute; I g X .
v 7 Project AP o| to the IBH Link UA, the Nodeld
v e o Velue of an OPC variable can be
t& IBHLinkUA@ibhlinkua-005668 v Nodeld ns=4;s=|BH Link,UA.CPU 1500.Programs.CounterValues.ValueCounter ) ) .
v [ Documents Namespacelndec 4 copied in the window of the
{3 Data Access View IdentifierType String Expand All )
Identifier IBH Link UA.CPU 1500.Programs.{  Collapse Al finter UaExpert program. If a variable
Address Space g8 x NodeClass Variable . .
3 No Highlight - BrowseName 4, "ValueCounter" Coy Value IS marked n the Addressspace
DisplayMName ", "ValueCounter" . .
@gut Description "en", "counter value PLC 1500 " WIndOW, |tS NOde|d Can be
v Objects ~ Value . . - -
> & Client SourceTimestamp  11-Mar-24 16:22:42.221 copied in the Attributes window.
> 3 Modbus SourcePicosecends 0
ServerTimestamp 11-Mar-24 16:22:42.223
v @ e L — In the example, the Nodeld of
statusCode RN the ValueCounter variable was
» ‘@ DeviceHealth Value 7823
@ DeviceManual v DataType Int16 marked.
7 Model MNamespacelndex 0
- IdentifierType MNumeric
o Programs Identifier 4[int16]
ValueRank -1 (Scalar)
v Structure ArrayDimensions BadAttributeldinvalid (0x80350000
> 0 MaxValue Accesslevel CurrentRead, CurrentWrit:
heEamrT b UserAccesslevel CurrentRead, CurrentWrite
v 2 Datenln AccessLevelEx CurrentRead, CurrentWrite
MinimumSamplingInterval 50
» @ RealData Histori
istorizing false
> @ Valueln WriteMask 0

> I3 SupportedTypes UserWriteMask 0
# RevisionCounter Ro
@ SerialNumber

@ SoftwareRevision

IBH Link UA  Workshop TTI Trans Tech International® 2024
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OPC variable Read from the CPU 1500

The CPU 1500 variable (DB5 — ValueCounter), set as an OPC tag, should be
read continuously by adapting the Python module template. Since only
read/write modules for the variables were created in the IBH OPC UA editor automatically,
the location of the variable that is to be monitored is declared in the Python module
init_opc. The following line should be added:

def init_opc():

def init _ope():
nsl = ibhua.get namespace|{"http://example. con')

ibhua.variable(nsl, 6000, "Read InData nsl 60007, "Write InDats nsl &0007) #F loat
ibhua.variable{nsl, 6001, "Read CounterVar nsl 6001", "Write CounterVar nsl &6001") #Intle
ibhua.varisble(n=1, 6002, "Read_OutRes nsl 60027, "Write OutRes n=l 002") #F loat
ibhua.variablensl, 6003, "Read InVar nsl 003", "Write InVar nsl &003") #Intle

ibhua.method (nsl, 7004, "UserMethod nsl 7004")

[ibhua.monitor("ns=4;s=IBH Link UL.CPU 1500.Progra.ms.CounterUalues.UalueCounter","Honitor_var_lnt16_almays",1DDD,D,D]]
T inserted

Ibhua.monitor("node", "Monitor Funktion", Intervall, Triggermode, Deadband)

e ibhua.monitor
from ibhua something should be viewed continuously (text without spaces).
° "node n

"ns=4;s=IBH Link UA.SoftPLC416.Programs.CounterValues.
ValueCounter",

directly after the quotation mark (") the Nodeld of the CPU 1500 Variable
(CounterValues [DB5] — ValueCounter) is entered.
The Nodeld of the variable can be copied directly from the OPC UA editor window using
the command Copy UA node ID or copied from the Attributes window of the UaExpert
program to the Windows clipboard to paste it into the Python statement. It is important to
ensure that no additional spaces are added or removed. After the Nodeld, a quotation
mark (") must be placed, followed by a comma and further parameters.

e "Monitor function",
“Monitor var Intl6é_always”, write — without spaces.
e Interval,
1000 indicates that the value of the variable specified with
nameset is all 1000 ms (1s) should be read.

e Trigger mode,

0 = is always triggered,; 1 =Trigger when value changes
2 =Trigger onrisingedge 3  =Trigger on falling edge
e Dead band determines the minimum value change that leads to the trigger.

Read variable write to another variable.

The read variable (ValueCounter) should be divided by ten (10) by adapting the Python
module template and continuously transferred (Monitor) into the variable Valueln (Dataln
[DB10]).

Ibhua.OPCWriteVar("node",var)
The Python module Monitor var Intlé_always (var) : isto be added:

def Monitor war Intlé always(var) :
wyVar=var/ /10

ibhua.OPCWriteVar ("n=s=4;==1EH Link UL.CPU 1500.Frograms.lDataln.Valueln™, myvar)
return

def Monitor var Intlé_always (var):

Defining the name of the Python module writing values continuously in the CPU 1500.
myVar=var//10

the adopted value is divided by ten (10) and stored as myVar.

TTI Trans Tech International® 2024 IBH Link UA Workshop
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ibhua.OPCWriteVar
An OPV variable should be written in ibhua (text without spaces).

"node"
"ns=4;s=IBH Link UA.CPU 1500.Programs.DataIn.ValueIn",

The Nodeld of the CPU 1500 variable is enclosed in quotation marks (") (Dataln
[DB10] — Valueln).

The Nodeld of the variable can be copied directly from the OPC UA editor window using
the UA node ID... command or copied from the Attributes window of the UaExpert
program to the Windows clipboard to paste it into the Python statement. After the Nodeld,
a quotation mark (") must be placed, followed by a comma and a parameter.

var
myVar The value of the variable is saved in the CPU 1500 variable (Dataln
[DB10] — Valueln).
Returns End of Python module.

Read/Write Module — Assign variable.

In the example, values are assigned to the individual modules so that they are available to
OPC UA Clients (displayed in the UaExpert [OPC UA Client]).

#InData : Float
The value 98765.4 (data type float) is assigned to the InData variable.

Module adapted Module created automatically
#InData : Float #InData : Float
Inbata n3l 6000 = 0.0 InData n=1 6000 = 0.0
def Read InData nsl 6000() : def Regd IEData n=l £000(] :

InData nsl &GO00=95765.4

return InData n=s1 6000
return InlData nsl 6000 - -

def Write InData nsi 6000 {value) : def Write Inbats nsl 6000 (value) :

global InData nsl 6000 ylobal InData nsl 6000
InData n=1 6000 = wvalue Inlata ns1_ 6000 = wvalue
return FETUERD

#CounterVar : Int16
The value of the variable MaxValue [CPU 1500, data block CounterValues (DB 5) (data
type Int16)] is assigned to the variable CounterVar.
Ibhua.OPCWriteVar("node")
e ibhua.OPCWriteVar
An OPV variable should be written in ibhua (text without spaces).
e '"node"
"ns=4;s=IBH Link UA. CPU 1500.Programs.CounterValues.
MaxValue",
The Nodeld of the CPU 1500 variable MaxValue is entered in quotation
marks ().

The Nodeld of the variable can be copied directly from the OPC UA editor or copied from
the Attributes window of the UaExpert program to paste it into the Python statement.

Module adapted Module created automatically

#Countervar : Intle
CounterWar nsl 6001 = O
HLOMBECUEE | DHEdE def Read CounterVar nsl s0011():

CounterVar nsl 6001 = O
def Read CounterVar nsl 600170): return Cuunter‘i.i’ar_nsl_ﬁtltll

CounterVar nsl 6001=ibhua.O0PCReadVar {"ns=4;5=IBH Link TUi.50ftPLC416.Programs.CounterValues.tructure. MaxValue")
return CounterVar nsl 6001

IBH Link UA  Workshop TTI Trans Tech International® 2024
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Module adapted (no change)

Module created automatically

def Write CounterVar nsl 6001 (value):
Fylohal CounterVar nsl 6001
CounterVar nsl 6001 =
return

wvalue

def Write CounterVar nsl 6001 (valus):

Fylobal CounterVar nsl 6001
CounterVar nsl1 6001 = wvalue
return

#OutRes : Float
If a value is assigned to the OutRes variable. This can be caused by changing the value in
the Data Access View window in the UaExpert. The Write_OutRes write command is
used to write the contents of the OutVar variable into the RealData variable (CPU 1500,

Dataln [DB 10]).

This only happens when the value in the OutRes variable changes.

In other words: If the OutRes value is changed in the UaExpert Data Access View, the
changed value appears in the RealData variable (CPU 1500, Dataln [DB 10]).

The Nodeld of the variable can be copied directly from the OPC UA editor window using
the UA node ID... command or copied from the Attributes window of the UaExpert to the
Windows clipboard to paste it into the Python statement. After the Nodeld, a quotation
mark (") must be placed, followed by a comma and the variable name (value).

Module adapted

Module created automatically

#outRes

Float

DutRes nsl 600z = 0.0
def Read OutBFes n=l1 6002 () :
return OutRes nsl 6002

def Write CutRes n=sl 6002 (value) :
glokbal OutRes nsl 6002

ibhua.COPCWriteVar ("ns=4;s=IEH Link UL.CPT 1500.Prograwms.Dataln.Reallata™, value)

return

g#oucRes Float

CucRes_nsl_ 6002 = 0.0

def Read OutRes_nsl_ 6002 () :
return CutRes nsl 6002

def Write CutRes nsl 6002 (valu=) :
glokbal OutkRes n=sl 6002
CutFes n=sl 6002 = walus
return

#InVar : Intl16

The variable InVar is created by a simple calculation task (data type Int16).

Module adapted

Module created automatically

H#InVar Intls
InWar n=1 6003 = O
def Read InVar nsl 6003 () :
x==Z0
w=z 5
=z=500

InVar n=s1 &003=x+v+=
return InVar ns1 6003
def Write InWar nsl 6003 (value) :
global InVar nsl_ 6003
InWVar n=1_ 6003 = walus
return

#InVar Intla

InWVar n=s1 6003 = 0O

def Read InWar nsl 6003 () :
return InWVar ns1 6003

def Write InWVar nsl 6003 (value) :
global InVar nsl 6003
InVar ns1 6003 = walue
return

UserMethod module

The two InputArguments Valuel and Value2 should be added in the inserted method.
The result should be available under InputArguments Result.

Module adapted

Module created automatically

#iln Waluel : Floart,
#out Result : Float
def UserMethod nsl 7004 (Valusl, Valued):
BEesultc=Valusl+Valuesz
return Result

Waluez : Float

#In Valuel : Float,

#our Result : Float

def UserMethod ns1 7004 (Valuel, ValueZ):
return 0.0

Valuei : Flaoat

The addition is carried out with the command line Result=Valuel+Value2. Command

line return Result displays the result.
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1.6.1 Customized Python modules

+

= £ s ]

import ibhua

def Monitor var Intlé_always(var):
myVar=var// 10
ibhua.OPCWriteVar ("ns=4;5=IEH Link TL.CPU 1500.Programs.Dataln.Valusln®,myWar)
return

#InData : Float

InData_nsl_ 6000 = 0.0

def Read InData n=sl 6000():
InData nsl_ 6000=55765.4
return InData nsl 6000

def Write InData nsl_ 6000 (value) :
global InData nsl_ 6000
InData nsl_ 6000 = wvalue
return

#lounterVar : Intlé

CounterVar nsl 6001 = 0O

def Read CounterVar nsl &001():
CounterVar nsl_ 6001=ibhua.OPCReadVar ("ns=4;s5=IEH Link UA.CPU 1500.Frograms.Countervalues. NaxValue")
return CounterWVar nsl 6001

def Write CounterVar nsl 6001 (value) :
global CounterVar nsl 6001
CounterVar nsl 6001 = wvalue
return

#outRes : Float

OutRes_nsl_6002 = 0.0

def Read CutRes_nsl_ 6002 () :
return CutRes nsl_ &002

def Write OutRes_nsl 6002 (value) :
global OutRes n=sl 6002
ibhua.OPCWriteVar ("ns=4;=5=IEH Link TL.CPU 1500.Programs.Dataln.Reallata”,value)
return

#Invar : Incle
InVar nsl 6003 = 0O
def Read InVar nsl 6003 (] :
x=20
y=25
z=500
InVar_nsl_ 6003=x+y+z
return InVar nsl 6003

def Write InVar nsl_ 6003 (value):
global InVar nsl 6003
InVar _nsl 6003 = wvalue
return

#In Valuel : Float, ValueZ : Float
#iout Result : Float
def UserMethod nsl 7004 (Valuel, Valuei):
Result=Valuel+Valuesz
return Result

def init _opei):
nsl = ibhua.get_neamespace ("http://example.con’)

ibhua.variable (nsl, 6000, "Read InData nsl 60007, "Write InData nsl &60007) #F loat
ibhua.variable (nsl, 6001, "Read CounterVar nsl &001","Write CounterVar nsl 6001™) #Intle
ibhua.variable (nsl, 6002, "Read CutRes nsl 60027, "Write CutRes nsl 60027) #F loat
ibhua.variable (nsl, 6003, "Read InVar nsl 60037, "Write InWar nsl e0037) #Intle

ibhua.method (nsl, 7004, "Userechod ns1 70047
ibhua.monitor ("ns=4;s=IEH Link UA.CPT 1500.Frograms.CounterValues.ValueCounter”, "Monitor wvar Intlé_always",1000,0,0)
return

1.7 Variable representation in UaExpert
OPC variable InVar

Data Access View 0

# Server Node ld Display Name Value Datatype  Source Timestamp  Server Timestamp  Statuscode
1 IBHLinkUA@ibhlinkua-003668 N514|Numeric|6003  InVar 545 Int16 12:17:06.208 12:17:06.208 Good

InVar = 20 + 25 + 500
OPC variable InData

Data Access View 0

4 Server MNode Id Display Mame
1 IBHLinkUA@ibhlinkua-003668 N314|Mumeric|e000 InData

Datatype Source Timestamp Server Timestamp  Statuscode

98763.4 Float 12:17:06.207 12:17:06.207 Good

assigned to the InData
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OPC variable CounterVar

Data Access View

£
1

Server

IBHLinkUA@ibhlinkua-003668 N514{Mumeric|6001 CounterVar

IBH Link UA — Python / Methods / Data Models Page 1-15
e
MNode Id Display Mame Value Datatype Source Timestamp Server Timestamp  Statuscode
9500 Int16 12:17:06.207 12:17:06.207 Good

CPU 1500 / CounterValues [DB5] MaxValue
OPC variable OutRes

Data Access View

#
1

Server

IBHLinkUA@ibhlinkua-005668 M514|Numeric|6002 OutRes

OPC variables

Mode Id Value

1234.5

Display Mame Datatype

Float 12:17:06.208 12107

value assigned to OutRes

Unified Automation UaExpert - The OPC Unified Architecture Client - NewProject*

Source Timestamp  Server Timestamp  Statuscode

06.208 Good

File View Server Document Settings Help
DPE@ =2 XK RO
Project & X | Data Access View [x]
~ [1 Project & Server MNede Id Display Name Value  Datatype SourceTimestamp Server Timestamp Statuscode
v [ Servers 1 IBHLinkUA@... NS4[String|IBH Link UA.CPU ... MaxValue 9500  Int16 13:10:09.623 13:10:10.716 Good
{3 1BHLinkUA@ibhlinkua-005668 | | IBHLinkUA@... NS4|String|lBH Link UA.CPU ... ValueCounter 5056  Int16 13:11:43.258 13:11:43.508 Good
~ [3 Documents 3 IBHLinkUA@... NS4[String|IBH Link UA.CPU ... RealData 12345 Float 13:10:16.757 13:10:17.719 Good
{3 Data Access View 4 IBHLinkUA®... NS4|String|IBH Link UA.CPU ... Valueln 432 Int16 13:11:42.739 13:11:42.757 Good
Address Space a2 x| |3 IBHLinkUA®@... NS14Nurmeric|6001 CounterVar 9500 Int16 12:17:06.207 12:17:06.207 Good
£ No Highlight o B IBHLInkUA®@... N5T4{Numeric|6000 InData 987654 Float 12:17:06.207 12:17:06.207 Good
I Root 7 IBHLinkUA@... N514|Numeric|6003 InVar 545 Int16 12:17:06.208 12:17:06.208 Good
v 3 Objects 8 IBHLinkUA@... NS14|Numeric|5002 OutRes 0 Float 12:17:06.208 12:17:06.208 Good
> % Client
> o DeviceSet —--_________.drag&drop
hd & Example T
> @@ CounterVar = o
> @ IHDEtE J eorowse
> @@ InVar v Gall
> @ OutRes {right click}
hd =‘ UserMethod ©
# InputArguments
¥ OutputArguments
> & var
> & Modbus Name Value DataType Description
hd @_PLCS Value1 @ Float
e * Sl Value2 4712.456 @ Float
> @@ DeviceHealth ——
@ DeviceManual Output Arguments
«# DeviceRevision Name Value DataType Description
# HardwareRevision lResult 9423.58 Float l
¢ Menufocture Er
@ Meodel
i Succeeded
~ S Programs
v I3 CounterValues
> @ MaxValue Close
> @@ ValueCounter
v [2) Dataln
> @ RealData 4 Data Access View A
> @@ Valueln i
> ) SupportedTypes . Display Mame Value Datatype  Source Timestamp  Server Timestamp  Statuscode
¢ RevisionCounter 1 MaxValue 9500  Intl6 13:10:00.623 13:10:10.716 Good
@ SerialNumber
@ SoftwareRevision 2 ValueCounter 3387 Int16 14:30:31.366 14:30:31.395 Good
> Tosks LY(3 RealData 12345  Float 13:10:16.757 13:10:17.719 Good )
4 E\l"alueln 360 Int16 14:30:31.369 14:30:31.395 Good )
rDaE Access View N
# Server Mode Id Display Mame
1 [BHLinkUA®@... M54|5tring|lBH Link UA.CPU 1300.Programs. CounterValues.MaxValue MaxWalue
2 [EHLinkUA®... M54|5tring|IBH Link UA.CPU 15300.Programs.CounterValues ValueCounter  ValueCounter
3 [BHLinkUA®@... M54|5tring|IBH Link UA.CPU 1300.Progrars.Dataln.RealData RealData
4 [EHLinkUA®... MS4|5tring|IBH Link UA.CPU 1300.Prograrns.Dataln.Valueln Valueln
. v
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1.8 Additional information

The Python module, equipped with OPC variables, is processed by the Python interpreter
available in the IBH Link UA. Of course, more complex tasks can be implemented using the
Python programming language, analyzing machine parameters and data to make
predictions and recommendations for optimizing machine performance. Further information
about Python/methods/data models is available in the IBHsoftec WIKI:

https://wiki.ibhsoftec.com/de/IBH Link UA:Python/Methoden/Datenmodelle

The packed file IBH Link UA - Python - Methods - Data Models.zip contains the following
folders / files:

CPU 1500 TIA NodeSet

folder with TIA V18 programs Provision of
the data block variables CPU 1500.

Workshop CPU 1500 NodeSet.opu

IBH OPC UA Editor configuration program.

SIOME Nodeset Manual Example.xml

Program for Siemens OPC UA Modeling
Editor SIOME.

Python-Workshop.py

Python module for the IBH OPC UA editor.

ibhua.pyi

Python program for IBH OPC UA Editor

Python modules to display in Microsoft
Visual Studio error-free.

Nodeset Manual CPU 1500 Example.zip zipped file of the files listed above.
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