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ABOUT SMARTUNIFIER DEMONSTRATOR

Learn about the Demonstrator.

Learn about the SMARTUNIFIER connectivity platform.

What is SMARTUNIFIER Demonstrator

SMARTUNIFIER Demonstrator is a package that allows users to simulate the connection between
a MES system and a production equipment. The package contains all the necessary tools to run a
complete communication scenario out of the box.

1.1.1 Components

The Demonstrator package contains the following components:

SMARTUNIFIER Manager — a modern web application to create SMARTUNIFIER Instances
that enable the communication between the MES system and the Equipment simulator.

Node-Red - a Docker image containing the NodeRed application preconfigured to act as a
MES Simulator.

Equipment Simulator - a Docker image that contains a custom application that simulates a
real PLC from a production equipment.

MQTT Broker - a Docker image containing the Moquette application acting as a message bus
server.

Influx Database - a Docker image containing the Influx Database where the data coming in
from the Equipment Simulator will be stored and used to build visualizations.

Grafana - a Docker image containing a preconfigured Grafana application that has a built-in
dashboard displaying the key parameters sent by the Equipment Simulator.
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1.1.2 Data Flow Diagram
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1.1.3 Demonstrator Artefacts Structure

Communication Channel

Information Model
MES Simulator

Information Model
Equipment

The following table shows the SMARTUNIFIER artefacts that are used to create this demo:

1.1. What is SMARTUNIFIER Demonstrator
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Group Type Name Description
su.demo.dashHododmation Analytics Stores data from the PLC on InfluxDb
Models MESSimula- | Represents the MES Simulator structure
tor
SiemensS7PLC Represents the PLC blocks structure
Communica- SiemensS7PLC Represent the PLC communication protocol
tion Channels PLCToln- Is used to transmit data from PLC to InfluxDb
fluxDb
MESSimula- | Is used to transmit data from MES Simulator to
tor MQTT broker
Mappings PLCToln- Defines when and how to extract data from the
fluxDb PLC and store it on the InfluxDb
PLCToMES- | Defines data exchange between the PLC and the
Simulator MES Simulator
Device Types SUDevice- Represents the template for the SMARTUNIFIER
Type Instance
Instances SUInstance | Represents the configuration for the runnable
application

1.1.4 Simulation Process Flow Diagram
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Introduced Failure
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1.2 What is SMARTUNIFIER

SMARTUNIFIER represents a powerful but very easy to use decentralized industrial connectivity
platform for interconnecting all industrial devices and IT systems including equipment, peripheral
devices, sensors/actors, MES, ERP as well as cloud-based IT systems.

SMARTUNIFIER is the tool of choice for transforming data into real value and for providing seam-
less IT interconnectivity within production facilities.

1.2. What is SMARTUNIFIER 5
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1.3 What does SMARTUNIFIER do

* SMARTUNIFIER provides an easy way to collect data from any Data Source and is able to
transmit this data to any Data Target.

* Data Sources and Data Targets (commonly referred to as Communication Partners) in this
respect may be any piece of equipment, device or IT system, communicating typically via
cable or Wi-Fi and using a specific protocol like e.g., OPC-UA, file-based, database, message
bus.

1.3. What does SMARTUNIFIER do 6
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* With SMARTUNIFIER several Communication Partners can be connected simultaneously.

* With SMARTUNIFIER it is possible to communicate unidirectional or bidirectional to each
Communication Partner. I.e., messages and events can be sent and received at the same time.

* SMARTUNIFIER is able to translate and transform data to any format and protocol that is re-
quired by a certain Data Target. This includes different pre-configured protocols and formats,
e.g., OPC-UA, file-based, database, message bus, Webservices and many direct PLC connec-
tions. In case a certain protocol or format is currently not available it can be easily added to
SMARTUNIFIER.

* By applying so called Information Models, SMARTUNIFIER enables the same view to data
regardless of the protocol or format being used to physically connect an equipment, device or
IT system.

* A big advantage of SMARTUNIFIER is, that in many cases there is no need for coding when
providing connectivity between different Communication Partners. SMARTUNIFIER Map-
pings enable users to assign data sources to data targets via drag and drop.

1.3. What does SMARTUNIFIER do 7
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INSTALLATION OVERVIEW

Installing SMARTUNIFIER on a host is the first step in realizing your connectivity scenario.

1.

See the system requirements prior to the installation.

2. Amorph Systems supports using SMARTUNIFIER on the following operating systems:

21

e Windows

e Linux

System Requirements

Minimum requirements for running the SMARTUNIFIER Manager

Computer and Processor: 1 GHz or faster, x86-bit- or x64-bit-processor.
Memory: 512 MB RAM.

Hard Disk / SSD: 1 GB free space.

Display PC (Engineering, Dashboard): 1280 x 1024 Resolution.
Mobile Devices (Dashboard): Apple iPhone 6 or higher, Android.

Operating System: Windows 10, Windows 8, Windows 7, Windows Server 2016, Windows
Server 2012 R2, Windows Server 2012, Linux, MacOS - For an optimal user experience always
use the newest version of the operating system.

Browser: Latest version of Chrome, Microsoft Edge/Internet Explorer, Firefox.

Other: Latest version of Docker Daemon (including Docker-compose). For more details fol-
low the on-screen instructions from https://docs.docker.com/compose/install/.
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2.2 Windows

2.2.1 Step 1 - Install the SMARTUNIFIER and the Docker Components:

* Move the installation package to a suitable location.

* Open “Docker Desktop” application.

* Run the .exe file to start the setup.

* Click on the “Browse” button (1) to change the location of the installation.

¢ Select the “Next” button (2) to continue.

ﬁ'_:’jl Setup - SMARTUNIFIER version 1.2.0 — X

Select Destination Location
Where should SMARTUMIFIER be installed?

Setup will install SMARTUNIFIER into the following folder.

To continue, didk Mext. If you would like to select a different folder, dick Browse.

:\SMARTUMIFIER. Browse,.. o

At least 474.7 ME of free disk space is required.

a Mext Cancel

e Enter the local IP address (3). Select the “Next” button (4) to continue.

2.2. Windows 9
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ﬁ! Setup - SMARTUNIFIER version 1.2.0

Enter setup info

Please add info for local IP address, then dick Mext.

o Local IP:

Flease click here to find out how to get your local IP address,

Back

Mext

Cancel

¢ Click on the “Install” button (5) to start the installation.

2.2. Windows

10
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ﬁ' Setup - SMARTUNIFIER version 1.2.0 — >

Ready to Install
Setup is now ready to begin installing SMARTUNIFIER. on your computer,

Click Install to continue with the installation, or dids Badk if vou want to review or
change any settings.

Destination location:
C:\SMARTUNIFIER

Back Install Cancel

* Check the box (6) to create SMARTUNIFIER Service (optional).

2.2. Windows 11
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AMORPH.PIO
SMARTUNIFIER

Completing the SMARTUNIFIER
Setup Wizard

setup has finished installing SMARTUNIFIER on your
computer,

Click Finish to exit Setup,

|:| Create SMARTUNMIFIER Service

o Finish

* Select the “Finish” button (7) to finallize installing the SMARTUNIFIER. The console will
open and the extraction of the Docker components starts.

* After the console is closed, the Docker components are installed in a few seconds:

moquette

nodered

grafana

influxdb

simulator

2.2. Windows

12
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ﬂ."'dacker

Containers f Apps

scripts

moquette

nodered

grafana

influxdb

simulator

If a Docker container is deleted, it can be redeployed. From the scripts folder (in-
stall location/SMARTUNIFIER/scripts) open the console (CMD) and execute:

* to deploy InfluxDb container:

deploy.bat influxdb

* to deploy Grafana container:

deploy.bat grafana

* to deploy Node-Red container:

deploy.bat nodered

* to deploy MQTT broker container:

deploy.bat moquette

* to deploy Equipment Simulator container:

2.2. Windows 13
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deploy.bat simulator

* to deploy all containers:

deploy.bat

2.2.2 Uninstalling

To undeploy a docker container, from the scripts folder (install location/SMARTUNIFIER/scripts)
open the console(CMD) and execute:

e to remove InfluxDb container:

cleanup.bat influxdb

* to remove Grafana container:

cleanup.bat grafana

¢ to remove Node-Red container:

cleanup.bat nodered

e to remove MQTT broker container:

cleanup.bat moquette

* to remove Equipment Simulator container:

cleanup.bat simulator

e to remove all containers:

cleanup.bat

Follow the steps below to uninstall all the Demonstrator components (folders, files, Docker con-
tainer):

* Make sure the Demonstrator Instance is NOT running.

* Make sure the “Docker Desktop” application IS running.

* There are two options to uninstall the Demonstrator:

1. Using Windows System settings section:

* Go to “Add or remove programs” and uninstall SMARTUNIFIER application.
2. Run the unins000.exe file from the “SMARTUNIFIER" folder.

* Select the “Yes” button (1) to confirm.

2.2. Windows 14
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SMARTUNIFIER Uninstall

Are you sure you want to completely remove SMARTUNIFIER
and all of its components?

¢ Select the “OK” button (2) to finish.

SMARTUMIFIER Uninstall >

o SMARTUNIFIER was successfully removed from your computer,

Q

All the Demonstrator components are removed.

2.2.3 Step 2 - Running the SMARTUNIFIER

SMARTUNIFIER can be started as an application or as a service.

2.2.4 Running SMARTUNIFIER as an Application

* If SMARTUNIFIER was not installed as a service, execute the UnifierManager.bat script lo-

cated in the installation folder. Afterwards the SMARTUNIFIER Manager Console appears on
the screen.

2.2. Windows 15
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ralidator.internal.en
ralidator.internal.ut

ralidator.internal.en

ralidator.internal.en

* After successfully starting up the SMARTUNIFIER Manager, it can be accessed by opening an
Internet Browser (e.g., Chrome or Firefox) and navigating to http://localhost:9000. Use the
administrator credentials to login:

e Username: admin

e Password: admin

Note: The console is for information purposes only. It can be moved to any suitable location on
your screen or it can be hidden. Nevertheless, do not close it, because the related processes will
also be terminated.

2.2.5 Running SMARTUNIFIER as a Service

» If SMARTUNIFIER was installed as a service, the service is already running.

* To check open “Services” in Windows (press the “Windows” button and type “services”) and
search “SMARTUNIFIER" from the list (1).

2.2. Windows 16
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* Open an Internet Browser (e.g., Chrome or Firefox) and navigating to http://localhost:9000.
Use the administrator credentials to login:

e Username: admin

e Password: admin

2.3 Linux

2.3.1 Step 1 - Install SMARTUNIFIER and Docker Components:

* Move the installation package to a suitable location. Make sure the path to the directory does

not include any white spaces!

* Extract the .tar.gz-archive.

tar -xvzf SMARTUNIFIER-Manager-linux-x64.tar.gz

* To change the deploy file properties and to convert it’s format to Unix, open the terminal
from the scripts folder (install location/SMARTUNIFIER/scripts) and execute the following

commands:

chmod 775 deploy.sh

dos2unix deploy.sh

* To deploy the Docker components execute the following commands (terminal opened from

the scripts folder):

sh deploy.sh

* During the Docker components deploy, the input of the local IP address is required. To get
the local IP run the command ifconfig.

 After entering the local IP address, the Docker components are deployed in a few seconds:

2.3. Linux

17
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moquette
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grafana

influxdb

simulator

2.3.2 Step 2 - Running SMARTUNIFIER:

» Start the SMARTUNIFIERManager by executing in a terminal the following commands:

chmod +x UnifierManager.sh

./UnifierManager. sh

* After successfully starting the SMARTUNIFIER Manager, it can be accessed by opening an
Internet Browser (e.g., Chrome or Firefox) and navigating to http://localhost:9000. Use the
administrator credentials to login:

e Username: admin

e Password: admin

Note: The console is for information purposes only. It can be moved to any suitable location on
your screen or it can be hidden. Nevertheless, do not close it, because the related processes will
also be terminated.

2.3. Linux 18
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CHAPTER
THREE

INSTANCE DEPLOYMENT

In order to run the Demonstrator you need to Deploy and Start the instance.

3.1 Run the Instance

The communication between the MES system (Node-Red) and the Equipment Simulator is facili-
tated by the SMARTUNIFIER Instance.

First add the Instance to a local deployment:
* Open “Deployments” section (1).
e Click on the “Add” button (2).

* Select the “Local” option (3).

19
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Select the “Instance” from the dropdown (4).

Select “Info” from the “Log File Configuration” dropdown (5).

Check “Enable Encryption” (6) to have all credentials encrypted in the configuration files.

Enable “Protected” (7) in order to secure the deployment - A confirmation will be required
for further changes on the deployment (e.g., deploy, undeploy, start, stop).

3.1. Run the Instance 20
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® Add Local Deployment B¢ X

su.demo.dashboard:SUInstance:latest o v

@ Same folder as deployment
O Custom Path:

* Click the “Save and Close” button (8).
Then run the Instance:

* Open the “Deployments” section (1).

* Click the “Deploy” button (2).

> M@ Deployment a M + o8
E: > Group 1 Name Version Deployment Type State

o

=

o O ] .3 —

hd E su.demo.dashboard SUInstance 1.0.0 Local NotDeployed \J_r, L= P |
Y 5

o]

e

@]
(3

e Enter the Instance name (3) to confirm the action and click the “Ok” button (4).

3.1. Run the Instance 21
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Protected Instance

Enter the instance name to continue.
nstance Mame
Sulnstance e

o Ok Cancel

e (Click the “Start” button (5) to run the Instance.

& Deployment QM+ o0
> Group Name Version Deployment Type State

&

5 . . x P
= su.demo.dashboard  SUInstance 1.0.0 Local Stopped » & 1 B2 72 8
o

=]

o

as

¢ Enter the Instance name (6) to confirm the action and click the “Ok” button (7).

Protected Instance

Enter the instance name to continue.
nstance Mame
Sulnstance ‘,

o ok Cancel

* The Instance is running (8).

3.1. Run the Instance 22
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3.1. Run the Instance
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VISUALIZATION TOOLS

The Demonstrator visualization tools are:
* Node-Red application preconfigured to act as a MES Simulator.

* Grafana application that has a built-in dashboard displaying the key parameters sent by the
Equipment Simulator.

4.1 Node-Red

Node-RED is a tool for programming visually. It displays relations, functions and allows the user to
program without having to code. Node-Red is a browser-based flow editor where you can add or
remove nodes and wire them together in order to make them communicate with each other.

In the current demonstrator, Node-Red is preconfigured to act as a MES Simulator in order to
provide commands/orders to the Equipment Simulator.

4.1.1 Access

Follow the steps below to access Node-Red:

* The Node-Red Docker container must be running.

24
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ﬂ."docker

Containers / Apps

grafana

moquette

simulator

* Open an Internet Browser (e.g., Chrome or Firefox) and navigate to http://localhost:1880/ui.

4.1. Node-Red 25
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= Incoming Data from Smart Unifier

Order Failure Info about Product Temperature Presure

RS Percentfailure JobState Module A Module A

OrderNumber
Ord154 STARTFAILURE Order

ProductNumber
Mv5

Product
Quantity

Module A Part

RELEASEORDER Module B Part

IIO

STARTORDER Module C Part Module B Module B
Job Started at:
Job Finished at:

Time Difference sec

Module C Module C

4.2 Grafana

Grafana is an open source analytics and interactive visualization web application. It provides charts,
graphs and alerts for the web when connected to the supported data sources.

In the current demonstrator, Grafana is used to display the key parameters sent by the Equipment
Simulator.

Access Grafana
Follow the steps bellow to access Grafana:

* Grafana Docker container must be running.

4.2. Grafana 26
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* Open an Internet Browser (e.g., Chrome or Firefox) and navigate to http://localhost:3333/.
For “Username” and “Password” use admin.

4.2. Grafana 27
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)

Welcome to Grafana

Dont get in the way of the data

Email or username

Forgot your password?

* Change the “Password” or just select the “Skip” button (1).

4.2. Grafana

28
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Welcome to Grafana

Don't get in the way of the data

Mew password

Confirm new password

e Select the “Home” button (2).

4.2. Grafana

29
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2 Home I2

Welcome to Grafana Need help? Documenation Tutorisls Community Public Slack

+ O

ao
ao

“The steps below will e < .

e DATA SOURCE AND DASHBOARDS
guide you to quickly Add your first data source Create your first dashboard
finish setting up your Grafana fundamentals

Grafana installation Set up and understand Grafan if you have no prior experience. This

a @ o e

tutorial guides you through the entire process and covers the ‘Data e
source” and "Dashboards” steps to the right. =] oo

2 Learn how in the does & Learn how in the docs 7

Dashboards Latest from the blog

nall size, the ecome a popular hobbyst tool for running all sorts of software experiments. On our blog, w
showcased Raspberry Pi projects that use Grafana for monitoring homelab security and 3D printing. To get started with your own monitoring proj

can follow this tutorial on how to install Grafana on your stp ey Pi. If you want to use Grafana without having to gcmmughamu installatio

heck out Grafana Cloud, fesigned to be the easi s anc ing mettrics, logs, and tr

I'm a frontend software engineer at Grafana Labs based in Nigeria. Over the past couple of years, driven by my interest in building tech com
helping people grow in their careers, I've helped organize developer meetups in Africa for organizatio orloop Africa and Andela learning
community, as well as Google developer student events. We are beginning to see a great surge in the amount of nterest in open source cloud native
technologies within the region

One of the biggest challenges with data visualization for complicated software systems is getting quick access to the underlying data and connecting itto

e form of loudHhosted solton. Tradiionally t has requird quite a bt of middieware and upfrot setup with acltional tooing But with the acvent of
Grafana Cloud and the wider open source toc structures such as plicated and highly
specialized systems and into batle

* Select “Siemens” options (3).

+ O

oo
oo

Siemens

a e oo

e The Grafana Siemens Dashboard is visible.
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88 Siemens & <

Order No Product No

Module A

Temperature

Pressure

Order QTY

Order Data

Metric

Temperature

Pressure

Last Part Started Parts OK

Temperature

Pressure

Module C

Module B

Parts Failed

Order Status

Order Data

Metric

Order Data

Metric

4.2. Grafana
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CHAPTER
FIVE

START THE SIMULATION SCENARIO

The simulation scenario flow:
1. Input Data - the order details.
2. Release Order - sending the order details to the Equipment Simulator.
3. Start Order - the Equipment Simulator starts the production.

4. Start Failure - the Equipment Simulator starts the production of failed parts.

5.1 Input Data

The input data is structured into two categories, as seen in the Node-Red dashboard (MES Simula-
tor):

1. Order:
* Equipmentld
* OrderNumber
* ProductNumber
* Quantity

2. Failure:

¢ PercentFailure
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= Incoming Data from Smart Unifier

Order Failure

Equipmentid PercentFailure

Aszembly 4-5WC2 5

CrderMNumber
Order_ 20154 STARTFAILURE

ProductMumber
M_v52

Quantity
100

RELEASEORDER

STARTORDER

5.2 Start the Simulation

The Demonstrator use case illustrates the connection between a MES system and a production
equipment, connection facilitated by the SMARTUNIFIER.

To run the simulation, three steps are required:
* Release Order
 Start Order
* Start Failure

Each simulation step can be initiated from the Node-Red Dashboard (MES Simulator). The simula-
tion results will be visible in Grafana Dashboard.
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5.2.1 Release Order

To start the simulation scenario, first input the order data (1) and release the order (2) from the
Node-Red dashboard (MES Simulator).

Order

Equipmentld
4-5WC2

OrderMumber

Ord154

ProductNumber

Muv5

Quantity
100

o RELEASEORDER
STARTORDER

Releasing of the order posts a message on the MQTT Broker that is picked up by the
SMARTUNIFIER Instance and sent to the Equipment Simulator.

5.2.2 Start Order

Second step is to Start the order (3) from the Node-Red dashboard. A new message is posted on the
MQTT Broker and via the SMARTUNIFIER Instance sent to the Equipment Simulator instructing it
to start the production.
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Order

Equipmentld
4-SWC2

OrderMumber

Ord154

ProductNumber

Mwv5

Quantity
100

RELEASEORDER

STARTORDER

The Equipment Simulator is built to have 3 production modules. The produced parts start in
Module A continue production in Module B and finish on Module C. Once the Equipment Simulator
starts to produce parts every Module will mark the production of a part.

= Incoming Data from Smart Unifier

Order Failure Info about Product
Equipmentid ;
4-swc2 PercentFailure JobState Started

°g“,’§¥§§“’ Order Ord134

PR emeer Product
007 Module A Part
Module 5 Part
Module C por
Job Started 2021-06-
at: 17T06:48:28

Job Finished at:

Time Difference

The change that happens on each module is picked up by the SMARTUNIFIER and data is

Mv5

14

13

12

Temperature Presure
Module A Module A
81 171
805 1705
80 170
795 1695
9 169
AT3T ATAT 4TST 4807 4847 4827 4837 4847 4859 ATIT ATAT 4TST 4807 48T 4827 4837 4847 4859
Module B Module B
[0 NotifyProcessData_B [ NotifyProcessData_B
83 151
825 1505
82 150
815 1495
81 149
ATIT ATT 4TST 4807 48AT 4827 4837 4847 4900 ATIT 4747 4TST 4807 48T 4827 4837 4847 49.00
Module C Module C
[ NotifyProcessData_C [ NotifyProcessData_C
84 121
835 1205
83 120
825 195
82 9
ATIT ATT 4TST 4807 48AT 4827 4837 4847 4900 ATIT 4747 4TST 4807 48T 4827 4837 4847 49.00

5.2. Start the Simulation
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simultaneously towards MQTT Broker and Influx Database in order to allow the follow up of the
production using Grafana.

OrderNo.

Ord154

33.00

3400

15000
10000
82.00

5.2.3 Start Failure

The Equipment Simulator is capable to simulate production of failed parts by accessing the op-
tion “StartFailure” from the Node-RED dashboard. Add a value (percentage of failed parts to be
generated by the Equipment Simulator) to the input box (4) and click the “StartFailure” button (5).

PercentFailurs
20

STARTFAILURE

5.2. Start the Simulation 36
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Incoming Data from Smart Uni

e Feggie JobState Started Module A
8 185
OrderNumber
Ord154 STARTFAILURE Order ordis4 / \
- 1 180
Product M5 g /
Q i 175
Quantity
100 Module A Part 81 2 }
80 170
RELEASEORDER Module B Part 80 4737 4807 4837 4907 4937 5007 5037 5114 4131
STARTORDER Module C Part 79 Module B
NotifyProcessData_B
Job Started  2021-06- . D NotyProcessDate .
at 17T06:48:28 A
Job Finished at: @ I_/ 170
) 8 I 160
Time Difference sec
80 150
4137 4807 4837 4907 4937 5007 5037 5113 a3
Module C
[0 NotifyProcessData_C
100 160
9% 150
90 140
85 130
80 120
4137 4807 4837 4907 4937 5007 5037 51:13 a3

88 Siemens

OrderNo

Ord154

Temperature

Pressure

5
F t

Product No

Mv5

Module A

Order QTY

100

Order Data

Temperature

094910 034920 094930

Pressure

Last Part Started

96

Parts 0K

90

Temperature

0va30 094930

Pressure

0 o000 0vav30

Module C

4807

4807

4807

Module B

4837 4907 4937 5007

Module A

4837 4907 4937 5007 5037

Module B

[ NotifyProcessData_B

Module C

[ NotifyProcessData_C

4837 4907 4937 5007 5037

Parts Failed

Order Data
Metric
ModuleB.LastPartNOTOK
ModuleB LastPartoK

ModuleB LastPartStarted

Order Data

uleC.Quantity

juleC. Temperature

5114

5113

5114

All the data provided by the Equipment Simulator is stored using the SMARTUNIFIER in the Influx
database and the overall process can be viewed on the Grafana dashboard.

Value
700
89.00
96.00
2000
15000
10000

8200

Value
700
88.00
9%.00
2000
12000
10000
8300

5.2. Start the Simulation
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5.3 Instance Setup

A SMARTUNIFIER Instance is a dynamically created application that can be deployed to any suit-
able IT resource (e.g., Equipment PC, Server, Cloud), and which provides the connectivity function-
ality configured. Therefore, a SMARTUNIFIER Instance uses one or multiple Mappings, selected
Communication Channels and Information Models.

5.3.1 Information Models

Within the SMARTUNIFIER an Information Model describes the communication related data that
is available for a device or IT system. One device or one IT system therefore is represented by one
Information Model.

The Information Model perspective lists the information models currently configured within the
SMARTUNIFIER Manager:

1. Analytics
2. MES Simulator
3. Siemens S7PLC

Information Models

Group M Name

su.demo.dashboard

su.demo.dashboard

su.demo.dashboard

1. Analytics

The Analytics represents the Influx database Information Model that stores data from the PLC of
the production equipment (Equipment Simulator). The data provided by the Equipment Simula-
tor (PLC) is stored using the SMARTUNIFIER in the Influx database and the overall process can
be viewed on the Grafana dashboard. As seen below, the data is structured for each production
module.
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@ Edit Model: su.demo.dashboard:Analytics

[ Analytics

~ [d ModuleA [DBDataType]
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[ L= R e
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1. MES Simulator

The MES Simulator Information Model represents the MES structure. It maps the production pro-
cess flow, as seen below.

& Edit Model: su.demo.dashboard:MESSimulator

I MESSimulator
A |3 ReleaseOrder [ReleaseOrderType]
W Quantity [Int]
roductNumber [String]

Equipmentld [String]
A |3 StartOrder [StartOrderType]

P

V iyt -
b A LILY L
4L d
— I T
'l".l' e Fal Py o [ =TFIF
L R L W had LA ! =
=
'ur e B e e ar | ST
et b b ] N [N e =

—_ - -

'ur I e aar=ladiaBi S dalals]
LAl =l Tl L —

e

~ [3 NotifyProductProduced [NotifyProductProducedType]
State [String]

—_ - -

'ur I e aar=ladiaBi S dalals]
LAl =l Tl L —

L 24

~ |3 NotifyProcessData_A [NotifyProcessDataType]
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1. Siemens S7 PLC

The Siemens S7 PLC Information Model represents the PLC blocks structure. As seen below, the
Model contains the input and output data for each production module.
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(¥ Edit Model: su.demo.dashboard:SiemensS7PLC

[Y] SiemensS7PLC
~ N2 Processing [ProcessingType]

A~ ] Module_A

State [Int

~ [ Module_C [ModuleType]

v T D ey
ol ]

(L Bl
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5.3.2 Mappings

The Mapping represents the SMARTUNIFIER component that defines when and how to ex-
change/transform data between two or multiple Information Models. In other words, it is acting
as a translator between the different Information Models. One Mapping consists of one or multiple
Rules. A Rule contains a Trigger, which defines when the exchange/transformation takes place, and
a list of actions that are defining how the exchange/transformation is done.

The Mapping perspective lists the Mappings currently configured within the SMARTUNIFIER Man-
ager:

1. PLC to InfluxDb
2. PLC to MES Simulator

Mappings
Group M Name Version Models
su.demo.dashboard 1.0.0 Analytics, SiemensS7PLC
su.demo.dashboard 1.0.0 MESSimulator, SiemensS7PLC

1. PLC to InfluxDb

This Mapping defines when and how to extract data from the PLC of the production equipment
(Equipment Simulator) and store it on the InfluxDb.
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2 Edit Mapping: su.demo.dashboard:PLCTolnfluxDb:latest

Configuration

|_3':j:|_.|; -

su.demo.dashboard

Name *

PLCTolnfluxDb

Description

Defines when and how to extract data from the PLC and store it on the InfluxDb

Models +
Short name Information model identifier *

db su.demo.dashboard:Analytics:latest v
Short name Information model identifier *

plc su.demo.dashboard:SiemensS7PLC:latest v
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Rules Q

@ ModuleC s 0

4

plc.ActiveOrder.LastPartStarted mapTo {variable = -

4

scala.util.Try {

if {variable.value > @){

db.ModuleC.send{event => {
event.OrderNo := plc.ActiveOrder.OrderInformation.Orderho
event.ProductNo := plc.ActiveOrder.OrderInformation.Productio
event.5StartOrder := plc.ActiveOrder.5tartOrder
event.Quantity := plc.ActiveOrder.OrderInformation.Quantity
suent .| astPartStarted := variahle

44

=D B0 ] T LA s L R

=

@ ModuleA V|

4

plc.ActiveOrder.LastPartStarted mapTo {variazbls = -

4

scala.util.Try {

if {variable.value > @){
db.Moduleh.send(event => {
event.OrderNo := plc.ActiveOrder.OrderInformation.Orderlo
event.Productlo := plc.ActiveOrder.OrderInformation.Productio
event.StartOrder := plc.ActiveOrder.StartOrder
event.Quantity := plc.ActiveOrder.OrderInformation.Quantity
euent .| astPartatarted = variahle

4 4

T I R Y N TR

=

@ ModuleB s 0

4

plc.ActiveOrder.LastPartStarted mapTo {variable = -

4

scala.util.Try {

if (variable.value > 8){
db.ModuleB.send(event => {
event.OrderNo := plc.ActiveOrder.OrderInformation.OrderNo
event.Producthlo := plc.ActiveOrder.OrderInformation.Productio
event.StartOrder := plc.ActiveOrder.StartOrder
event.Quantity := plc.ActiveOrder.OrderInformation.Quantity
event .| astPartStarted = variahle

44

=D B0 ) T LA s L R

=

As seen above, for each production module, the rules created with Scala code lines define how the
data exchange takes place.

1. PLC to MES Simulator

This Mapping defines data exchange between the PLC of the production equipment (Equipment
Simulator) and the MES Simulator (Node-Red Dashboard).
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/" Edit Mapping: su.demo.dashboard:PLCToMESSimulator:latest +~

Configuration

su.demo.dashboard

Name *

PLCToMESSimulator

Description

Defines data exchange between the PLC and the MES Simulator

ez +
Short name nformation model identifier *
su.demo.dashboard:MESSimulator:latest v
nformation model identifier *
su.demo.dashboard:SiemensS7PLC:latest -

As seen below, for each production process, the rules created with Scala code lines define how the
data exchange takes place.
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Rules Q
@0 Release_Order s 0
1~ |flow.ReleaseOrder mapTo |{| event =
2 logger.info(s"Release order triggered with values: ${event.Quantity.toInt}, ${event.ProductNumber}, $£{event.OrderNumber}")
3 plc.NewOrder.OrderInformation.Quantity := event.Quantity.toInt
4 plc.NewOrder.OrderInformation.Productio := event.ProductNumber
5 plc.NewOrder.OrderInformation.Orderlo := event.OrderNumber
6 plc.NewOrder.Ready := true
7 plc.EquipmentInformation.EquipmentType := event.EquipmentId
8 3
@O Start_Order /s 0
1~ |flow.5tartOrder mapTo |{| event =
2 plc.ActiveOrder.StartOrder := true
3 3l
@ Notify_Product_Produced /s 0
1~ |plc.ActiveOrder.State mapTo |{| variable =»
2 logger.info(s"Active order state: ${variable.value} - Processing Finished")
3 if {variable.value == 3) {
4- flow.NotifyProductProduced.send{event =» {
5 event.State := variable.toStr
[ event.Orderfumber := plc.ActiveOrder.OrderInformation.OrderNo
7 event.EquipmentId := plc.EquipmentInformation.EquipmentType
8 1)
9 T
18 3l
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@0 Notify_Result_Data

- if (variable.value == 3) {

"t bt

event.Result :=
event.S5tate
event.ProductNumber
event.Orderfumber :=
event.EquipmentId :=

1

[T REN. QW R TR

“tn.n”

18

@ Notify_Process_Data_A

1= variable.toStr
:= plc.ActiveOrder.OrderInformation.Productho
plc.ActiveOrder.OrderInformation.OrderNo

Togger.1nTols ACIive order state: Siuorisble.valUe] - ProCEssing Finished™)

- flow.NotifyResultData.send(event =» {

1~

plc.Processing.Module_A.Part mapTo |{ variable =3

2 logger.info(s"Active order state: ${variable.value} - Processing™)

3~
4~

i if (variable.wvalue == 2} {

5 event.Module := "Module A"
event.Pressure :=
event.Temperature :=
event.Step
event.Productumber :=
event.OrderNumber :=

event | astPartStarted

= @0 0

=

@0 Notify_Process_Data_B

flow.NotifyProcessData_A.send(event => {

plc.Processing.Module A.Pressure.toStr
plc.Processing.Module_A.Temperature.tostr
1= plc.Processing.Module_A.Step.toStr
plc.ActiveOrder.OrderInformation.Productio
plc.ActiveOrder.0OrderInformation.Orderio

:= nir.Proressine . Madule A Part

event.Module := "Module B"
event.Pressure =
event.Temperature :=
event.Step
event.Productlumber :=
event.OrderNumber :=

event .l astPartStarted

= WD DO wl LA e L e

=

Notify_Process_Data_C

- |plc.Processing.Module_E.Part mapTo |{ variable =>»
logger.info(s"Active order state: ${variable.value} - Processing™)

- flow.NotifyProcessData_B.send(event => {

plc.Processing.Module_E.Pressure.toStr
plc.Processing.Module_B.Temperature.tostr
1= plc.Processing.Module_B.Step.toStr
plc.ActiveOrder.OrderInformation.Productio
plc.ActiveOrder.OrderInformaticon.Orderio

:= nlr.Processine.Module R.Part

] EVEnL .MoOule 1= "TodUlE L
(3 event.Pressure :=
7 event.Temperature
8 event.5tep :=
9 event.Productiumber :=
event.OrderNumber
event.lLastPart5started :=
event.EquipmentId

@ Start_Failure

plc.Proceszing.Module_C.Pressure.toStr

:= plc.Processing.Module_(.Temperature.toStr
plc.Processing.Module_C.5tep.tosStr
plc.ActiveOrder.OrderInformation.Productio
:= plc.ActiveOrder.OrderInformation.Orderio
plc.Processing.Module_C.Part
:= plc.EquipmentInformation.EquipmentType

4

flow.StartFailure mapTo |{ event =»

4

I
I

plc.GenerateFailure. StartFailure

J.r .’l’ ¥

B0 =) @ LA B R

H

plc.GenerateFailure.PercentfFailure :=
= tr

event.PercentFailure
ue

logger.info(s"Trigger production of failed parts in a percentage of £{event.PercentFailure.value}")
if (event.PercentFailure.value > @) {
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