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Connect loT - Intermediate Configuration Tutorial

This tutorial builds upon the Basic configuration tutorial settings and will attempt to integrate data read
from an equipment while applying some workflow logic to the retrieved value. In the basic tutorial we had
an OPC-UA integration, which connected to an OPC-UA server.

The following configuration aims to support the scenario where an oven, represented by the Resource
entity, logs a message when it reaches a given temperature, indicating the current value. Then it will grab
that information and post it to a Data Collection.

0 Note

During this tutorial, the Automation Manager will run in console mode in order to highlight the most important
events as they take place.

Automation Driver Definition

Let's go over the Automation Driver Definition Oven DD and set the properties and events that are needed
to support the scenario.

0 Note

Note that to do this in a real life context, it is important to have a general knowledge about the protocol, the
equipment itself and its related documentation.

Properties
Go to Automation Driver Definition, select the Oven DD and then select Edit
To add the Temperature property:

1. Skip the General Data step
2. Add a new entry to the list of Properties by selecting +
3. In the Property details, provide:

* A name that represents the Property name

* A description

* The NodelD - identification of the Property - check the equipment documentation for the actual
identification of the property on the equipment

* The type (for classification and reporting purposes)
®* The writable and Readable flags

* The data type of the Property in OPC UA format - check the equipment documentation for the actual
data type of the property on the equipment

4. Select Events step
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# Edit Automation Driver Definition

GENERALDATA  PROPERTIES EVENTS EVENTPROPERTIES ~ COMMANDS ~ COMMAND PARAMETERS.
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Properties + @ properties details

PROPERTIES *Name: | Ter

Temperature @

Description
ns=6;5=FurnaceXmiTemperature P

Oven Temperature

*Nodeld

ns=6;5=FurnaceXm| Temperature

*Type: | Decimal

*Writable: (@ )
*readanle: @D

*Protocol data type: | & Double

Custom Data Type

Array Type:

Scalar

Dimensions (Matrix):

Browse Path

s Persisied: (@)

Comments

Events and Event Properties

Now we need to add the Event On Temperature Change, that based on a technicality on the Protocol, we

know that every time a Property value changes, an Event occurs.

1. Add a new entry to the list of Events by selecting +
2. In the Event details, provide:

* Aname that represents the Event name

* A description

®* The Enabled flag

® The Subscription Event Type

® The Publishing Interval in milliseconds

e The Life Time Count in milliseconds

# Edit Automation Driver Definition

GENERALDATA  PROPERTIES EVENTS EVENTPROPERTIES ~ COMMANDS ~ COMMAND PARAMETERS

Events + @ Event details
EVENTS *Name: | OnTe
OnTemperatureChange & Description:
Nodeld ‘
enavled: @D
Event type: | Subscription

Publisning Interval (ms): ‘ 1000

Life Time Count (ms): | 2400

Max Keep Alive Count:

10

Max Notifications Per Publish:

0

Priorty.

10

Server Node Id: ‘

Comments:

3. Select Event Properties step

4. Select the previously created Event and select * to add a Property to the Event

5.In the Property details, provide:
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® The previously created Property
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®* The Is Triggered flag. In this case we only have one tag that we are monitoring, but with multiple

tags it's very important to accurately decide what tag will you use as your trigger.

® The Sampling Interval in milliseconds

* The discard oldest flag

* The queue size

# Edit Automation Driver Definition

GENERALDATA  PROPERTIES

EVENTPROPERTIES ~ COMMANDS

COMMAND PARAMETERS

Add properties to events

EVENTS

OnTemperatureChange
1 of propertyfies)

~

ONTEMPERATURECHANGE

Temperature

Comments:

+ @ T Event property details
*Property: | @ Temperatre x=[ 2]
o s Trigzer: @D ®
Sampling Interval (ms): ‘ 1000 ‘@
Discard Oldest @D @
QueueSize: | 1 ‘@

With this settings, when the onTemperaturechange eventis triggered, MES will receive the Temperature

value, at the time it did happen. This tutorial does not focus on the equipment commands so skip the
Commands panel and select Edit to complete your changes.

Automation Controller

Let's go over the Automation Controller Oven Controller and define the logic that will support the

described scenario.

1. Go to Views > Workflow, and in the page right panel select + and edit, then and rename the page to a
more friendly name, for example HandleTemperatureChange

2. Drag and drop the following tasks:

® 0n Equipment Event:to listen to the Event "OnTemperaturChange", and to retrieve Temperature

values

® Expression Evaluator:to assess if the Temperature is above 200 degrees

® log Message: to print the message into the console, in case the Temperature evaluation result is

true

3. Go to the on Equipment Event settings and for the Equipment Event, select the Event
OnTemperaturechange.

(
Expression
Evaluator

on
Equipment..

L] P =]

Switch Log Message
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8 On Equipment Event Settings

GENERAL ouTPUT
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On Equipment Event

o [ ]

General
Name:
Description:
Driver:
Event

OPCServer

huo zcxnae. @D
Aleverts: @)

* Equipment Event:

* Working Mode:

Comments:

B OnTemperatureChange

Awayshctive

4. Confirm that in the output field the Temperature Property is prompted

§ On Equipment Event

Activate
> any

Not applicable
AutomationEvent
timestamp

Not applicable
DateTime
eventRawData
Not applicable
Opject
STemperature
Not applicable

Decimal

Error
Object

5. Go to the Expression Evaluator settings
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B8 Expression Evaluator Settings

OUTPUTS
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Expression Evaluator

EvaluateUntilTrue

GENERAL INPUTS

General

Name:

Description: ‘

Color: D

Settings
Expression Type: ‘ Generic
Evaluator Behavior:
* Clear inputs: e

Comments:

~

6. Go to the Inputs step, select * to add an input and provide:

* Aname
e AType

e Adefaultvalue

B Expression Evaluator Settings

GENERAL INPUTS OUTPUTS

Inputs
NAME TYPE
temp. Decimal i

Comments:

Inputs

*Name: | temp

Friendly Name:

*Type: | Decimal

Collection type:

*Default value: | 0

Required: (@ )

7. Go to the outputs step, select + to add an output and provide:

* Aname

e AType

* The expression to evaluate the Temperature value: temp > 200 == true

manufacturing 11.0
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& Expression Evaluator Settings

GENERAL INPUTS OUTPUTS
Outputs + 0 T L oupu
NAME TYPE *Name: | Test ‘
: Test Boolean [T Friendly Name: ‘
*Type: | Boolean x‘ - ]
Collection type: ‘ - ]
. temp > 2060 -= true
Inputs
emp: | |
Comments: ~

* The Temperature output of on Equipment Event tothe Expression Evaluator created input

* The Temperature output of on Equipment Event tothe Expression Evaluator Activate

B On Equipment Event : BB Expression Evaluator H HH
event temp Test
Not applicable > » >
AutomationEvent Decimal Boolean

umestamp Activate Error
Not applicable >

cable > any Object ”
DateTime
evenRavData
Not applicab >
Object
STemperature
Not applicable >
Decimal
Activate Error
> any Object >

a

9. Link the Expression Evaluator Outputtothe Log Message Activate

10. Go to the Log Message settings, and set the verbosity to warning, select ok
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Log Message Settings

GENERAL INPUTS

General

Name:

Log Message

Description:

Logging Settings

Mode:

Custom Format: @ )

Verbosity

Comments:

oo (]
Multiplelnputs x‘ - ]
T)
-

11. Link:

® The Expression Evaluator output Test tothe Log Message Activate

® The on Equipment Event Temperature output to the Log Message output

B On Equipment Event

i Expression Evaluator

event

emp

Not applicable -3 B Mo voive

AutomnationEvent

timestamp
Not applicable -3
DateTime

eveniRawData

Not applicable -3
Object

sTemperature

Not applicable »
Decimal

Error
Object

Equipment Simulator Tests

Decimal
Activate
any

Test
Boolean

Error

Onject

E Log Message

=3

sTemperature
Decima

Lirk here to odd mew

[

any

Activate
any

In order to test this integration tutorial, we can use a free OPC/UA server (to mimic the behavior of an
equipment) available at https://www.unified-automation.com/products/server-sdk/c-ua-server-sdk.html as
well as an OPC/UA client (to set the values of the server accordingly), available at https://www.unified-

automation.com/products/development-tools/uaexpert.html &,

1. Go to the websites listed above to download and install the UaCPPServer server software and Unified
Automation UaExpert client software.

2. Start the server.

3. Run the UaExpert client. Add a server, set the Endpoint Url to the server displayed on UaCPPServer, and

select ok

Critical
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4. Select Connect, and on the address space, go for BuildingAutomation > Furnacexml, and drag and drop
Temperature and TemperatureSetPoint to the Data Access View

+ Unified Automation UaExpert - The OPC Unified Architecture Client - teste1*

Eile View Server Document Settings Help

DePBEE = X AR =]

Project & X Data Access View ©  Atributes & x
v B Project Al e Display Name Value  Source Timestamp  Statuscode, % |& & @
v Ilqszes'e: | 2008084 _1427:44.564 Good Attibute Value A
aServerCpp@Hl-FLIY |,
- v Nodeld ns=6is=FumaceXml.TemperatureSet
< > Namespacelndex 6
|Address Space 5 x IdentifierType String
£ Mo Highlght 5 Identifier FumaceXml.TemperatureSetPoint
v 3 Objects ~ NodeClass Variable
v @ BuildingAutomation 6"
& AirConditionerXm! DisplayN
& AirConditioner_1 Description
v Value

& AirConditioner_10
& AirConditioner 2
& AirConditioner 3 < >
& AirConditioner 4 =
& AirConditioner.5 e
& AirConditioner_6 < @\ &|@|rovard -
& AirConditioner_7 Reference  Target DisplayName
& AirConditioner 8 HasTypeDe... AnalogltemType
& irConditioner 9 HasProperty EURange
@ ControllerConfigurations
@i
@ GasFlow
@ PowerConsumption
o Start
® state
& StateCondition
“ Stop
® Temperature
a int

SourceTimestamp  05-Jan-23 14:27:29.393

0 Note

Note that the Automation Manager Console has no warnings logs with the Temperature values.

o Note

If you are having issues dragging and dropping the properties to the Data Access View, consider running windows
troubleshoot and lowering the Operating System, there have been reported issues for older versions with Windows

1.

1. Set the Temperature Set Point to a value greater that 200. By setting the set point the temperature will
rise to match it.

2. The Automation Manager Console will show a warning log entry with the Temperature value.
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T Select CAWINDOWS\system32\cmd.exe
03.151

You now have a built structure using Connect IoT that can connect to an equipment and retrieve values
according to a specific business logic workflow. This is the end of the intermediate configuration tutorial.

So far we have integrated with the machine, applied conditional logic and now we want to post all the
datapoints over the limit on a DataCollection. This could be the use case of the oven not even being
operational for temperatures below a certain threshold, so we can discard them.

We will now require tasks that are MES specific.

tab and check the critical Manufacturing Tasks and select the button Edit.To go back to the
workflow select views > Workflow.

# Edit Automation Controller

GENERALDATA  DRVERSDEFNTIONS _ TASKS

Select Tasks Packages

PACKAGES. CRITICAL MANUFACTURING TASKS.

Cor

re Tasks = - -
Version 9.1.6:202302242 7 Updare 2 Suen

Critcal Manufacturing Tasks teasurement . 51 Seore Dara
916202302242 am Store D
Automation Tasks

16-202302242 e &) Retrieve Data.

1§ Reclpe List Requested n Evalvaror

202302242

@ LogMessage

@ Substrate Map To Seing © Timer

°

£ Brecute Service Gl

& £ty nstance

* Execute Acton

@ Custom LEO

& On Equipment Setup.

 Equipment Setup Resut

® On Equipment Event

ment Propertes Values

wipmen Commang

In the workflow tab, you will now have access to the new tasks. We will use the Entity Instance task
and the Dpata Collection task.

2.The Entity Instance task serves to retrieve the entity that is associated to our Automation Manager, in
this case it will be a Resource called Baker-01.
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Collection.

To do so, first we will need to create a unit, and in order to do that, go to Administration > Tables >
LookUp Tables and open the units table. Now, let's add a new value to the table, for example °C and
save. Feel free to already add °K, we will need that later on.

# EditLookup Table Data

8 Units (Accive)
Soerions

+ 1 Value Detalls
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4. Now select Business Data > Parameter and select New. Create a new parameter with name
Temperature, data type Decimal and Units will be °C and select create.

5. We can now create the Data Collection. Go To Business Data > Data Collection and select New. Leave
the defaults, give the name Temperature Oven and use the parameter Temperature we have created.
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% Create New Data Collection

LONTA —€) PARAMETERS

Sosmons
Parameters 81 L
Tempersure Parameters Decails
Freston o
*Foramerer | O Temperaure x=|p
D)
croup
nstruments
sample
“Tpe: [ reeTex =
Reading
\
Comm ~

.Now add the Data Collection task to the Automation Controller workflow. Select the Data Collection
Temperature Oven and we will use only the resource scope, so select Perform to Resource, in the
Complex Perform Data Collection Mode.

& Data Collection

GENERAL

General
= \
— \
wor [ -
secings
e N e ®
@
o Clear: @) ®
Data Collecton sttings
osa Cotecon: [ e Tempararre Oventa x=[5]
=[2]
-]
=[2]
sTo grore n PC. @)
Commens: ~
Cancel ox

7.Link the Expression Evaluator Outputtothe Entity Instance Activate.

8. Link the Entity Instance Outputto the inputresource of the Data Collection task and to the Data

Collection task activate.

9. Link the $Temperature from the on Equipment Event to the input Temperature of the Data Collection

task.

B 0n Equipment Event Expression Evatuator

> I8 oy nstance
topaicasie - -
AutomationEvent D

[o——

Notoppiasie -
DatsTima

avenrawDais

ot oppicadie 3
object

STemperature

ot appucasle >
Decimal

Emar
object
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In the console output of the Automation Manager you should now see the posts being performed. Notice
that very small changes are generating posts. If you want to see the data in the MES you can go, for
example to the Resource Baker-01 and see the Collected Data tab.

The next and final challenge is changing the sensitivity of our post to be just when it changes above 1°C
and then we want to collect it in Kelvins and not in Celsius.

1. If you haven't done so already, add to the Units lookup the °K value.
2.In the Parameter Temperature, edit the unit to °K.
3. Delete the Expression Evaluator task, it will nolonger be needed.

4. In the Automation Controller workflow, we could still use the Expression Evaluator, butlet's try and use
a different task that allows us to do more complex transformations, the code task. This task allows us to
write typescript code snippets. The goal for our code task is to handle the transformation to Kelvin, and
to check if the temperature is above 200 and if it has 1° of difference to the previous posted value.

® Link the output $Temperature tothe Link here to add new in the Code task and to the Activate of the
Code task.
* Add the Output temperaturekelvin as type Decimal

* Replace the code in the main function with the following:

public async main(inputs: any, outputs: any): Promise<any> {

// Save Input as number

const temperatureInput = inputs.S$Temperature as number;

// Retrieve last persisted temperature

const lastTemperature = await this.framework.dataStore.retrieve("lastTemperature", 0);

// Only check temperatures above 200°C
if (temperatureInput > 200){
// Convert to Kelvin
const temperatureKelvin = temperaturelnput + 273.15;
// Delta of last posted temperature and new temperature
const temperatureDifferential = Math.abs(temperatureKelvin) -
Math.abs(lastTemperature);

// Delta must be above 1°
if (temperatureDifferential > 1) {
// Persist new temperature
await this.framework.dataStore.store("lastTemperature", temperatureKelvin,
"Temporary");
// Emit new temperature
outputs.temperatureKelvin.emit(temperatureKelvin);
}

} else {
this.framework.logger.debug("Temperature below 200 celsius will be discarded");

5. Link the temperaturekelvin of the Code Task tothe input Temperature of the Data Collection task, to
the Activate of the Entity Instance task and tothe $Temperature and Activate of the Log Message.

6. Save the new workflow configuration

manufacturing 11.0
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HandleTemperatureChange

B On Equipment Event

14:00:40.941

14:00:40.941

2
2
14:00:40.973

2444 | LogHessag

You now have a built structure using Connect loT that can connect to an equipment and retrieve values
according to a specific business logic workflow. This is the end of the intermediate configuration tutorial.
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