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Introduction

1.1 Introduction

The Factory Twin application helps to define and manage the mappings between physical assets
and virtual model representations.

It enables the physical and virtual model mapping and connection to different enterprise
applications with the platform, by using a connector. The enterprise application capabilities can
be exposed as services, which another application can consume. It also allows you to configure
the model for simulation and run it using operational data of an asset. This application provides
a secure communication channel between the platform and enterprise applications.

The data collected using the MindConnect portfolio can be brought in the virtual world in a
controlled and contextualized manner. This application provides connectivity and service using
which, you can build closed loop applications that can run simulation models with the existing
simulation tools.

This application provides standard interfaces to collect the time series, events information, etc.
from Insights Hub and send it to a variety of Product Lifecycle Management (PLM) objects for
modelling, simulating, analyzing, visualizing and optimizing the systems, processes and
operations. The PLM objects includes simulation and Computer Aided Engineering (CAE) model.

Overview

Factory Twin enables a cross domain view of the operations of a business including production,
processes and overall plant/product performance. This view combined with information from
upstream design, planning, developing applications, systems and processes and provides a
holistic view of a product or an asset.

By comparing what happens in the real world and what is designed in representations of the real
world, engineers can gain insights to improve the product's design, production and operation.
This enables engineers to analyze the status of the designed products.

The Factory Twin and the other applications enable you to build the key Digital Twin connection
between the physical model and the corresponding virtual model through the complete product
development life cycle by exchange of time series data.

The Factory Twin application has the following features:

® Easily connect the production facility's IoT data with its simulation model and visualize it in
action in 3D

Factory Twin
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Introduction

1.1 Introduction

® Perform production replay by channeling IoT data to the simulation model. Use all existing
Technomatix Plant Simulation™ libraries as diagnostic tools.

* Map loT data to simulation parameters for easy bi-directional data exchange between Insights
Hub and simulation model.

® Transform IoT data using unique and reusable transformation recipes to calculate machine
KPIs

* Perform What-IF analysis by building different recipe configurations
® Calculate machine KPIs and other important metrics like MTTR, MTBF, etc.

® (Calculate distribution characteristics (probability distribution) of machine KPIs for accurate
simulation modelling. Identify the best fitting distribution.

® Schedule recurring headless simulations and automatically imports result back in Insights Hub
The Factory Twin application has the following benéefits:

* Perform production replay in 3D for granular insights into shop floor
* Manage Bottlenecks, maximize resource utilization

® Achieve sustainability demands. Reduce energy usage and costs

® Increase production throughput of the plant. Reduce time to value

® Perform What-if Analysis. Validate new machine/line, reuse production system across product

generations

® Achieve predictable launches. Predict production capacity.

Purchase Factory Twin

You can use the Factory Twin application by purchasing the following offering:

* Insights Hub Premium Capability Package

Factory Twin
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User Interface and User Rights

2.1 User Interface and User Rights

User interface "Home"

The "Home" screen in "Factory Twin" application displays the Simulation Status, total Simulation
runs, available Digital Twin Models, Schedules and Study details.

The following graphic shows the "Home" screen:

(P @ ® @ ® 6 (?
Factory Twin ov{rview
Simulation Status [: 0 9

10
Quick Links
Simulation Runs .
© Workbench
0
Digital Twin Models
Model for Recipe Calculations TrainingModel_Conveyor
0 4 Qoo 9

Training Model Robot
- Sobe

Qoo 9 Qoo 1

Left navigation

Displays the total number of simulation runs and the different status
Displays the available Digital Twin Models

Selection of day, week and month

Displays the schedule details

Displays the Study details

Show/hide the right navigation

Quick links for Workbench and Configuration details

Navigates to that Digital Twin Model

® ©® Q9 @ O ® 0 6.

Pagination to view the next/previous pages
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User Interface and User Rights

User rights

The user rights depend on the following user roles:

e Admin

® User

2.1 User Interface and User Rights

The following table gives an overview of the permissions for different user roles:

Rights Admin User
View Timeseries and Events v/

Create Simulation Runs 4

Create Digitial Twin Models 4

Edit Digital Twin Models v

Delete Digital Twin Models v

Create Digital Twin Instance 4

Edit Digital Twin Instance 4

Delete Digital Twin Instance 4

Create Study 4

Delete Study v/

Create a new run v v
Delete simulation run v v
Create a recipe v

Edit a recipe v

Delete a recipe 4

Create Enterprise Gateway 4

Edit Enterprise Gateway 4

Delete Enterprise Gateway v/

Factory Twin
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2.1 User Interface and User Rights

Delete completed jobs

Rights Admin User

View Enterprise Gateway details v v

View Job Monitoring details v v
v

Factory Twin
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Using "Workbench"

3.1 Viewing Timeseries and Events

For any asset configured for a specific Digital Twin Model, the timeseries data can be viewed in
"Workbench" in the "Assets" tab.

User interface

The user interface of "Assets" is as shown below:

T

Available Variables

[ I < BN < B < B

Displays the available Digital Twin Models

Displays the configured assets for the selected Digital Twin Model
Displays the timeseries and events data

Date and time picker to select the timerange

Available variables

Creates a new run

QO @ © ® W O ©

Creates a batch simulation

Viewing timeseries data and event details

To view timeseries data and event details for a specific time range, proceed with the following
steps:

1. In "Factory Twin", select "Workbench" from the left navigation and click "Assets".

2. Select the required Digital Twin Model from the drop-down.

Factory Twin
System Manual 3/2024



Using "Workbench"

3.1 Viewing Timeseries and Events

3. Click on any configured asset for that Digital Twin Model.

4. Select the required date range from the date picker, and enter the time in "Add time" field.
The date range can be selected either by manually selecting the dates in the "Absolute” menu, or
by selecting the available date range from "Quick range". The following ranges are available:

o Last 60 minutes
o Last 24 hours

o Last 7 days

o Last 30 days

o Last 90 days

o Today

o Yesterday

o Last week

© Last month

© Last quarter

5. Select the variables from "Available Variables" section.

6. Once the data is visible in the chart, you can perform any of the following actions by using the
icons available to the right of the graph:

o “ - Display the results as chart
o = - Display the results as a table
o “*I- Move the selected time range by dragging over the chart

(o]

- - Select a different time range by dragging over the chart

o - Apply the selected time range
° - Reset the selected events from chart
o |1 - Reset the selected time range from chart

Select the type of data to be displayed from the drop-down: Auto, Raw or Aggregates.

In addition, the events for the selected time period is also displayed below the graph. On clicking
a specific event, the runs information is displayed. Also, the selected event is depicted in the
graph.

You can create a new run by clicking "Create Run". For more information on creating a new run,

refer the chapter Creating_and viewing_a Simulation Run.

Result

Factory Twin
System Manual 3/2024
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Using "Workbench"

3.2 Creating a Batch Simulation

* The data is displayed for the specific asset for the required selected date range.

Time series data [ Last quarter @

Create a simulation run by selecting a time range

Available Variables

& L] -: Eil R —
paintshopvariables

Ul g A‘ =

|8

a

02/28/2023 1:44:12.408 PM setupTime
@ recoveryTime: 59.9825807975918
@ sctupStatus 0
® setupTime:  59.9763274932993

s fin M
o IULICHOCCRAER LA LA UMy Ll

03/01/2022 05/01/2022 07/01/2022 09/01/2022 11/01/2022 01/01‘/2()23 03/01‘/2023

- setupStatus —@- recoveryTime —@— setupTime

* The events and the event details for the selected event are displayed for the selected time

range.
Sev. =1\ Timestamp =1 Description Source =0 \ Acknowledged =1
| A 11/30/2022 8:31:00.000 AM Test2 Manual false
| o 11/30/2022 7:31:00.000 AM Test Manual false
4 1 Page 111 tems 20 Total Elements 2

3.2 Creating a Batch Simulation

Batch Simulation creates schedule to run simulations periodically using the Timeseries data for
the digital twin models.
The following steps describe the procedure to create a batch simulation:

1. In the "Factory Twin" application, click "Workbench" from the left navigation and select
"Assets".

2. Select the required "Digital Twin Model" from the drop-down.

3. Click the = icon and click "Batch Simulation".

Factory Twin
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Using "Workbench"

3.3 Creating a new "Digital Twin Model"

4. Enter the name for the batch simulation that you want to create.

5. From the drop-down, select the "Digital Twin Model" and study/studies for which the
simulation needs to be created.

6. Select the frequency for the simulation as per your choice:

o To execute the simulation on an hourly basis, select the "Hours" radio button. Select the
Schedule Start Date and Schedule End Date from the date picker.

o To execute the simulation at a particular time everyday, select the "Daily" radio button.
Select the Simulation start time, schedule Start Date and Schedule End Date from the
date picker. After creation, this run will be displayed in the "Schedules" tab.

Based on the selected date and time, the next occurrences of the simulation is displayed.

7. Click “Simulate”.
Batch Simulation Did you know

Name * Digital Twin Model *

test-batch Study_Edit_Testing

Study *

edit_study ®

Occurence
Frequency Occurence Execution time  Timeseries Date range

® Hours O Daily ® Current 20230313 20230213 2023-03-13

’ 12:58 10558 1258

® next 20230313 2023-03-13 2023-03-13

Schedule Start Date: * 14:58 12:58 14:58

Schedule End Date: * ® nextone 2023-03-13 2023-03-13 2023-03-13

16:58 14:58 16:58

The created Schedule is displayed in the "Schedules” tab. For more information on viewing the

created Schedules, refer "Viewing_Schedules".

3.3 Creating a new "Digital Twin Model"

The Digital Twin Model allows you to connect the virtual simulation model to an onboarded
asset. This mapping allows the link between the signal/parameter in the virtual model and the
measurable variable from the aspect of the asset type. The mapping also saves the data type and
units for the both virtual and physical models.

Digital Twin Model establishes the relationship between physical model and virtual models. The
physical model is captured from Data Model in the Platform. The virtual model comes from
different enterprise Applications.

The Digital Twin Model and the instance can then be used to set up the configuration for a
simulation run. Once the simulation is executed, the application provides services to establish the
traceability between the simulation and the simulation result.

The user interface of "Digital Twin Model" is as shown in the below image:

Factory Twin
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Using "Workbench"

3.3 Creating a new "Digital Twin Model"

®

Digital Twir| Models @
A2 @& Model for Recipe Calculations B
T p

.ggg®  Model for Recipe...

Details nstances 0212312023 12:22 PM

X Available at Digital Twin Model
g TrainingModel Conveyor
Details = Sienul N
(] Simulation Runs
Training Model o o
e TrainingModel_Conveyor.spp
com 0212312023 12:22PM @) Assets
Robot @
- Schedules
6 eRod Factory KPl... Resource Statistics (9]
(7 Studies
eRod Best Fitting... Working (%) Portion of the statistics collect Working o
Setting-up (%)  Portion of the statistics collect Setting-up
== Paint Shop for eRod. i Waiting (%) Portion of the statistics collecti Waiting
G -
Blocked (%) Portion of the statistics collecti Blocked
Energy Statistics
Total consum...  The sum of the total energy con Total consum...
Working (%) The portion of the total energy Working
Setting-up (%) The portion of the total energy Setting-up
Operational (%) The portion of the total energy Operational
Failed (%) he portion of the total energy ... Failed
Standby (%) The portion of the total energy Standby
Off (%) The portion of the total energy off
Data Mapping
RecoveryTime BFD_RecoveryTime recipe dtdemo.trainingAsset
ProcTime BFD_ProcessTime recipe dtdemo.trainingAsset
1 50

Search field to search for the available Digital Twin models

List of available Digital Twin models

Create a new Digital Twin model

Details, Resource Statistics and Energy Statistics for the selected Digital Twin model

Quick display of Simulation Runs, Assets, Schedules and Studies for the selected Digital Twin
model

© ® 0 0 6

® Displays the following options:

* Edit the Digital Twin model
® delete the Digital Twin model

® copy access information

Creating a Digital Twin Model

To create and configure a new Digital Twin Model, proceed with the following steps:

1. In "Factory Twin" application, click "Workbench" from left navigation and click "Digital Twin
Models".

2. In the "Digital Twin Models" screen, click

3. In the "Details" page,

Factory Twin
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Using "Workbench"

3.3 Creating a new "Digital Twin Model"

© In the "Selected Enterprise Model" field, click "Select". To select the model from your local
system, under "Browse Models", click "Browse" and select the required file. To select a
model based on the Enterprise application, in the "Select a Model" tab, select the
Enterprise application from the drop-down and click "Search”. The list of available models
are displayed. Click on the required model and click "Select". Based on the selected model,
the "Selected Enterprise Model" field is automatically populated.

© Enter the Name and Description.
o Click "Choose" to upload an icon for the Digital Twin Model.

o Click "Proceed to next step”.

Details

oecats O
Selected Enterprise Model
Select
Resource Statistics O -
e *
. test
Energy Statistics O e 'A‘
, Description
Mapping O
User Defined O
Assign Instance O

Cancel Proceed to next step >

4. In the "Resource Statistics" page, enter the Lower Limit, Upper Limit values for the required
resources. To use a certain resource as a KPI, check the "Use as KPI" checkbox. You can also
edit/update the display name for a resource by entering the name under "Display Name" field.

Click "Proceed to next step".

Resource Statistics

Output
Resource Statistics @

Working (%)

Outp: 10 99 O Working
Energy Statistics
Setting-up (%) 0 Setting-up
Mapping O iting (%
Waiting (%) 96 Waiting
Outps Blocked (%) )
User Defined O [ Blocked
P.Up/Down (%) 2 56 P.Up/Down
Assign Instance O

Failed (%) (=] Failed

5. In the "Energy Statistics" page, enter the Lower Limit, Upper Limt values for the variables.

Select the "Use as KPI" checkbox if necessary. Click "Proceed to next step".

Factory Twin
System Manual 3/2024



Using "Workbench"

3.3 Creating a new "Digital Twin Model"

Energy Statistics

Total consumption (kWh)

Output 1 56 Total consumption
outr The sum of the total energy consumption
Energy Statistics
Working (%)
g (%) 5 85 ) Working
The portion of the total energy consumption during which the object was working
Mapping O
Setting-up (%)
o Setting-up
The portion of the total energy consumption during which the object was setting-up. guF
Output O Operational (%)
: 7 66 Operational
User Defined The portion of the total energy consumption during which the object was operational P
Failed (%)
u] Failed
The portion of the total energy consumption during which the object was failed
Assign Instance
Standby (%
y (%) ) Standby

The portion of the total energy consumpti

on during which the object was on standby

6. In the "Mappings" page,
® Click "Add a mapping".

® Choose the Asset type from the drop-down. To create direct mapping, select "Map directly". To
create mapping with recipe, select "Map with recipe".

® After selecting "Map Directly", choose a variable from the drop-down.

® After selecting "Map with recipe", choose a recipe from the available list, or click "Create a new
recipe". For more information on creating a new recipe, refer the chapter Creating_a new

recipe.
® Choose the virtual variable from the drop-down.

* Click "Add Mapping". The created mapping is displayed on the screen.
To delete the mapping, click the "delete" icon next to the mapping in the "Mapping Overview"

section.

Mapping

Virtual variable Physical variable Mapping Type ~ Asset Type

7\ Availability s4 Direct aimdev.Aircraft_Engine_Type U

Resource Statistics \%.J Station Alrcraft_Engine_data

Create new mapping

® Asset Type

Aircraft_Engine_Type

put
Mapping @

User Defined O
® Virtual Variables

Select
Assign Instance
Add Mapping Cancel ‘

® O Map directly Map with recipe

Choose a variable

Cancel

Proceed to next step >

< Back to previous step

Factory Twin
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Using "Workbench"

3.3 Creating a new "Digital Twin Model"

7.1In the "User defined" page, the list of variables and its display name is listed.

User Defined

Models.Model.Station.Speed Models.Model.Station.Speed| ]

This is user defined variable

Proceed to next step >

utput
User Defined @
Assign Instance O

8. In the "Instance Assign" page, select the assets for the respective Virtual Instance ID.

Assign Instance

Virtual Instance ID * Virtual Instance Name ©
* CLxTwinAsset_001
Models.Model.Station

Assign Instance @

/9

The assets shared from other tenants(shared assets) are visible in the "Asset

type" dropdown, and support the creation of Digital Twin Templates, Digital Twin
Instances. It is also possible to run simulation on shared assets.

A physical variable can be mapped to a single virtual variable.

A virtual variable can be mapped to a single physical variable in a given Asset
and Aspect.

Duplicate mappings are not allowed.

7 Click "Save".

Parameters of new Digital Twin Model

The following table describes the parameters of the the new Digital Twin Model:

Parameter Description

Details Select the Enterprise Model file. Enter the name, description and upload the icon.

Resource Statistics [Resource Statistics for the selected model.

Factory Twin
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Using "Workbench"

3.4 Creating Digital Twin Instance

Parameter Description

Energy Statistics |Energy Statistics for the selected model.

Mapping Mapping between virtual variables and physical variables for the selected model.

User defined List of variables.

Editing the Digital Twin Model

To edit a Digital Twin Model, proceed with the below steps:

1. In "Factory Twin" application, click "Workbench" from left navigation and click "Digital Twin
Models".

2. From the list, select the Digital Twin Model which needs to be modified.

L RN
3. On the right pane, click and click "Edit". The Digital Twin Model details page is

displayed.

4. Update the details as required. For more information on the steps, refer Creating_a Digital
Twin Model.

5. Click "Save".

3.4 Creating Digital Twin Instance

To create and configure a new Digital Twin Instance, proceed with the following steps:

1. In "Factory Twin" application, click "Workbench" from left navigation and select "Digital Twin
Models".

2. Select the model for which the Digital Twin Instance needs to be created.
3.In the "Instances" tab click "Create Digital Twin Instances" button.

4. Enter the Virtual Instance name. Select the asset for that Virtual Instance ID and click "Save".

(o] ig ital Twwin Instances

Factory Twin
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Using "Workbench"

3.5 Creating a new Run

Parameters of new Digital Twin Instance

The following table describes the parameters of the new Digital Twin Instance:

Parameter Description

Virtual Instance ID

ID of virtual instance. This field is automatically populated and cannot be
edited.

Virtual Instance
Name

Name of the virtual instance. This field is editable.

Assets Select the asset from the drop-down.

3.5 Creating a new Run

Factory Twin

To create a new Run, proceed with the following steps:

1. In "Factory Twin", select "Workbench" from the left navigation and click "Assets".
2. Select the required Digital Twin Model from the drop-down.

3. Click "Create Run".

4. Enter the name and description for the new run.

5. From the drop-down, select the Digital Twin Model, study/studies for which the run needs to
be created.

Batch mode creates a schedule to run simulations periodically either in batch mode (no manual
intervention) or interactive mode. If "Run in Batch Mode" toggle button is enabled, the
simulations will be executed in non-interactive mode. It also imports the HTML report of the
simulation which can be viewed in the application.

6. Select the "Timeseries Date range" from the date picker.

7. Click "Simulate".

You can Refresh, rerun or delete the run by clicking

System Manual 3/2024
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Using "Workbench"

Add Simulation Run

Create new simulation run...

Run in Batch Mode

3.6 Creating and viewing Study

Name *
Name of Simulation Run
Description
£
Description of Simulation Run
Digital Twin Model * Study *
~

‘ Paint Shop for eRod Manufacturing ~ ‘ ‘ Production Replay &

Mode! to refer domain mappings

Timeseries Date Range *

i 02128/2023 - 10:58:57 AM > 03/01/2023 - 10:58:57 AM (@ l

3.6 Creating and viewing Study

/Q

Digital Twin Model, variable mapping and Digital Twin Instance need to be

configured before creating a Study.

User interface

The user interface of "Studies" screen is as shown below:

Studies ©) BFD_Cha rt_Tet!

Digital Ty|in Model

iing_Study

~

TestDistributions

Results Details
Simulated KPI's for last 10 Runs Recent Simulation Runs
Resource Statistics - Working °
BFD_Chart_Tetsing_Study
BFD_Chart_Testin...
StudyOneLineMessage
0 °
Study_Distributions I | new run12
ABC12
Resource Statistics - Blocked
.
ggssdfadad
S0 o @ station @ Statio... ® Statio2 @ Conve...® Conve.
! o = See more

Select the Digital Twin Model from the drop-down
Available Studies for the selected Digital Twin Model

Creates a new study

® © O 6

Simulated KPI details in chart view

19

BFD_Chart_Tetsin|;_Study

5.com
06/30/12023 11:54 AM
Available at study

[ Simulation Runs [0}

Dashboards

B wstaash

Factory Twin
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Using "Workbench"

3.6 Creating and viewing Study

® Recent Simulation run details for the selected study. Click on any of these runs to redirect to
the "Simulation Runs" screen. In addition, the configured Dashboard URL is displayed. Click on
the URL to navigate to the respective Dashboard.

® Available Simulation Run details for the selected study

@ Allows you to edit or delete the study

On clicking on the study, the Study details will be displayed. In addition, the simulation runs for
the selected study will be displayed on the right navigation. Click "Simulation Runs" to view the

simulation run details.

Creating a new Study

To prepare data for simulation, proceed with the following steps:

1. In "Factory Twin" application, click "Workbench" from left navigation and click "Studies".

2. In the "Studies" page, click ' to create a new study.
3. In "Study Details" page, enter the Study Name and Study Description. Click "Proceed to next

Study Details O Study Details

Study Name: *

Resource Statistics fest

Study Description:

Mapping

Out
Energy Statistics O y

.
User Defined

‘ Cancel ‘ Proceed to next step >

Configure O

Dashboards

step".

4. In "Resource Statistics" page, select the required resources, enter the Lower Limit and Upper
Limit. Click "Proceed to next step".

Factory Twin
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Study Details O

Output
Resource Statistics

Output
Energy Statistics O

Mapping

Output
User Defined O

Configure O

Dashboards

Step 2- Configure Output Parameters

Resource Statistics

¢s during simulation run. Analyze the d

(i} Model Parameter Setting have been applied to all Resource

| variable Name

VIRTUAL INS

¥ .Models.Model.Station

Name

Working (%)

E1

Lower Limit  Upper Limit Is KP

Portion of the statistics collection period during which the object was ‘

Working.

Setting-up (%)

Portion of the statistics collection period during which the object was ‘

Setting-up.

Waiting (%)

Portion of the statistics collection period during which the object was ‘

Waiting

[concer | [<oetoprovius s |

a
v

Display Name

Working

Setting-up

Waiting

3.6 Creating and viewing Study

Parameter ¥

@

6

6

Proceed to next step >

5.In "Energy Statistics" page, select the required resources, enter the Lower Limit and Upper

Limit. Click "Proceed to next step”.

Study Details @

Resource Statistics O

Output
Energy Statistics

Input

Mapping

Output
User Defined

Configure O

Dashboards

Step 3- Configure Output Parameters

Energy Statistics

energy statistics during simulation run. Analyze the data against thresholds
e Model Parameter Setting have been applied to all Resource
| Variable Name
VIRTUAL
¥ Models.Model.Station 3]
Name Lower Limit  Upper Limit Is KPI

Total consumption (kWh)

The sum of the total energy consumption.

Working (%)

The portion of the total energy consumption during which the object ‘ ‘

was working

Setting-up (%)

The portion of the total energy consumption during which the object ‘ ‘

was setting-up.

[(oncr | [ <oveci prvins e

a
v

Display Name

Total consumption

Working

Setting-up

Parameter §

@

[

6

Proceed to next step >

6. In the "Mapping" page, select the required mappings available in the list by clicking the

checkbox next to each mapping.

Factory Twin
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Using "Workbench"

3.6 Creating and viewing Study

Step 4
Study Details O Mapping
Map the real world d
¥ .Models.Model.Station
Resource Statistics O Virtual variable
MTTR
Station
Energy Statistics O ProcTime
Station
SetupTime
Station
Input
Mapping
output Cancel ‘ < Back to previous step
User Defined

Configure O

Dashboards

7.In "User defined" page, select the required variables and click "Proceed to next step”.

Step 5

User Defined

Study Details @

s]
0 Models.Model.Station.Failed
Resource Statistics This is user defined variable.
Models.Model.Station1.Failed
This is user defined variable.
Energy Statistics O o Models.ModelStation2.Failed
This is user defined variable.
o Models.ModelStation3.Failed
This is user defined variable.
Mapping @ Models.Model.Station.RecoveryTime
m}
This is user defined variable.
o Models.ModelStation1.RecoveryTime
This is user defined variable.
Output
User Defined
Models.Model.Station2.RecovervTime
Cancel [ < Back to previous step

Configure O

Dashboards

Factory Twin
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variables

Physical variable

MTTR S1_1
MTTR_S1_1

ProcessTime_BFD
ProcessTime_BFD

SetupTime_BFD
SetupTime_BFD

E1

Mapping Type

Recipe

Recipe

Recipe

Asset Type

aimdev.ElectricVehicleType

aimdev.ElectricVehicleType

aimdev.ElectricVehicleType

Display Name

Models.Model.Station.Failed

Models.Model.Station1.Failed

Models.Model.Station2.Failed

Models.Model.Station3.Failed

Models.Model.Station.RecoveryTime

Models.Model.Station1.RecoveryTime

Scaling Factor @

J

oceed to next step

Proceed to next step >
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3.6 Creating and viewing Study

8. In "Configure Dashboards" page, enter the name and URL and click "Add".
Configure Dashboards

Name:

Save

Configure @

Dashboards

After the
Dashboard is configured, it is possible to navigate to the same dashboard using link provided in

the right pane.

9. Click Save.
The created Study will be displayed in the "Studies" tab.

/‘
The application displays an error if the following conditions are not met:

e If the data is not provided in the right format.

e If the Study name is not unique for the selected asset.

Viewing study

The created Study can be viewed in the "Studies" tab in "Workbench".

Editing the study

To edit the created study, proceed with the below steps:

1. In "Factory Twin" application, click "Workbench" from left navigation and click "Studies".

2. From the list of available Studies, select the Study which needs to be modified.

RN
3. On the right pane, click and click "Edit". The Study details page is displayed.

4. Update the details as required. For more information on the steps, refer Creating_a new study.

5. Click "Save".

Factory Twin
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Using "Workbench"

3.7 Creating and viewing a Simulation Run

3.7 Creating and viewing a Simulation Run

User interface

The user interface of "Simulation Runs" is as shown below:

@
Smula(ionR:{rs ® U Scheduled for K| )

Pl Calculations-Dec 17
2021 at 11.35 AM (UTC)

@I for eRod Factory KPI caldlations run at 12/17/2021 5:05 PM

Scheduled for KPl Calculations-D...

dtcixfoundationapi-client

05/01/2023 10:42 AM

Simulation result

05/31/2022 10:42 AM

Preprocessed Data

Jun 15 2023 10:43 AM

Scheduled for KPI...

Available at simulation run

Digital Twin Model

Scheduled for KPI...

he I
Scheduled for KPI [y Study

Scheduled for KP.. Dashboards

Lest dasl

)

Scheduled for KPI...

Filter the simulation run based on Study, Status, Modified After and Modified Before fields
Select the required Digital Twin Model

Displays the list of available Simulation Runs

Creates a new simulation run

Deletes the selected simulation run

Displays the simulation results for the selected simulation run

Q@ @6 00 0 —————

Displays the details for the selected simulation run. In addition, the configured Dashboard
URL is displayed. Click on the URL to navigate to the respective Dashboard.
Displays the options for download, Rerun and refresh the run

Creating a new run

To create a new Run for an existing Study, proceed with the following steps:

1. In "Factory Twin", click "Workbench" and select "Simulation runs".

2. Select the required Digital Twin Model Name from the drop-down.

3. Click
4. Enter the name and description for the new run.

5. From the drop-down, select the Digital Twin model, and Study/Studies for which the run needs
to be created.

6. Select the "Timeseries Date range” form the date picker.

7. Click "Simulate".

Factory Twin
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Using "Workbench"

3.7 Creating and viewing a Simulation Run

Batch mode creates a schedule to run simulations periodically either in batch mode (no manual
intervention) or interactive mode. If "Run in Batch Mode" toggle button is enabled, the
simulations will be executed in non-interactive mode. It also imports the HTML report of the
simulation which can be viewed in the application

You can download, rerun or refresh the run by clicking

Add Simulation Run

Run in Batch Mode

Name *

Description

Digital Twin Model * Study *
Paint Shop for eRod Manufacturing v Production Replay & v

Timeseries Date Range *

02128/2023 - 10:58:57 AM > 03/01/2023 - 10:58:57 AM (@ l

/‘
e The application displays an error if the following conditions are not met:
o If the Run name is not unique
o If non-numerical value is entered in nano seconds

o If there is no time-series data to export

e A Run cannot be created if a Digital Twin Instance is not available for a Digital

Twin Template.

Viewing charts and reports

For any asset configured for a specific Digital Twin template, the Runs data can be viewed in

"Workbench" in the "Simulation Runs" tab.
The created runs are listed in the "Simulation Runs" tab of the "Workbench" screen. The runs can

be in any of the following states:

States Color codes
Pass Green
Submitted Yellow

Factory Twin
System Manual 3/2024



Using "Workbench"

3.7 Creating and viewing a Simulation Run

States Color codes
Error Black
Failed Red

To view the simulation results, click on the required Run and select the type of Simulation result.
The available options are explained below:

Simulation input: To view simulation data in chart or table view, click "Simulation input"
tab. Select the Assets and Variables and click "Submit". In addition, the physical and
virtual variables and the respective assets are displayed.

run2345

for UserDefined_SmallModel_Electric run at 06/16/2023 12:26 PM

Simulation Input Simulation Output Reports
Assets (7) Variables (7)
. - ooo
.Models.Shopfloor. | | CycleTimi | Submit B83
Physical Virtual
e acceleration(ElectricV... variable  CycleTime(Station
( DIRECT Y ( )
Asset E2 Asset .Models.Shopfloor.Sta...
0 T
N
3 -200
0
f:l -400
J\—’h -600
alll
&% -800
2
-1,000
-1,200
023/05/30 06:32:40.046 2023/05/30 07:58:53.060 2023/05/30 09:25:060.074 2023/05/30 10:51:19.088
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Using "Workbench"

3.7 Creating and viewing a Simulation Run

Simulation Output: To view the Simulation output data, click "Simulation Output" tab.

Select the required assets, run results and the run results category. Click "Submit". The

Simulation Statistics data is available for Pass and Failed Simulation runs.

The result is as shown below:

Simulation Runs

run2345

for UserDefined_SmallModel_Electric run at 06/16/2023 12:26 PM

Digital Twin Model

UserDefined_SmallModel_Electric

Adl |®)
Simulation Input Simulation Output Reports
() smalla model che final testing Assets ()
Study_UderDefined
i ‘ HE HE v ‘
| [ bewrun Run results & Run results category (@)
Study_UderDefined .
Energy Statistics ® e
[ todya ttest
S0y LEELEE run2345 - Resource Statistics
Creation date: 2023-06-16 12:26:47
Created by: dtclxfoundationapi-client
100
80
.60
40
20
0 Iy
S
N &°
o o°
@ Waiting @ Setting-up (@) Stopped @ Paused () Working Unplanned Blocke 4 172 )
run2345 - Energy Statistics
Creation date: 2023-06-16 12:26:47
Created by: dtclxfoundationapi-client
3
25
2
Sis
1
0s
o Iy
& &
o o°
@ setting-up (@ Working () Stancby @) Failed @) Operational () Off
< 1 > 1 50 v

Name

run2345
Creator
siemens.com
Start Time
05/3012023 12:01 PM
End Time
05/3012023 4:58 PM
Last Modified
Jun 16 2023 12:26 PM
Batch Mode

Available at simulation run

Digital Twin Model
Usibetned SmalMode et

4y Study
D 56 vaervennes

Reports: The reports tab displays information about Simulation statistics. The HTML

report is available for Pass and Failed Simulation runs. On clicking the "Reports” tab, the

report is displayed as shown below:

run2345

@3 for UserDefined_SmallModel_Electric run at 06/16/2023 12:26 PM

Simulation Input Simulation Output Reports
General Information
« Overview SIEMENS
» Model
Statistics
+ State Statistics | General Information

« Drain Statistics

I Overview

8c42-4f0e-ac9e-

¢ Simulation root: .Models.Model
* Simulation time: 7:59:10.3720
e End time: 7:59:10.3720

I Model

e Generated on: 2023/02/22 11:27:31.8610

e Model file: CA\dtclx\PlantsimSimulation\Runs\46921599-

6632b6f4c33a\modelTrainingModel_Conveyor.spp
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3.8 Viewing Schedules

Ny

Models.Model

I State Statistics

I
I
| Statistics | ‘

Powering
up/down
Conveyor |100.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00°
Conveyor1|100.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00°
Conveyor2|100.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00%
Conveyor3|100.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0009
Conveyor4|100.00%| 0.00%| 0.00%| 0.00% 0.00%| 0.00%| 0.00%
Drain 0.00%| 0.00%(100.00%| 0.00% 0.00%| 0.00%| 0.00°
Source 0.00%| 0.00%| 0.00%]100.00% 0.00%| 0.00%| 0.00%
Station 46.65%|31.11%| 0.03%| 0.00% 0.00%|22.21%| 0.00%
Station1 44.15%|31.62%| 17.33%| 0.00% 0.00%| 6.91%| 0.00%
Station2 47.88%|34.59%| 15.24%| 0.00% 0.00%| 2.30%| 0.00°
Station3 46.31%|30.69%| 15.93%| 0.00% 0.00%| 7.06%| 0.00°
Station4 0.00%| 0.00%| 88.25%| 0.00% 0.00%|11.75%| 0.00%

Object |Working | Set-up | Waiting | Blocked Failed StoppecI

Portions of the States

I Drain Statistics
Mean Lif Throughy )
Name ?Ifn E Throughput roughput Production | Transport | Storage
ime per Hour
Part |44:.29.3981|146 18.28 22.01% 77.99% |0.00%

Models.Model.Drain

Stuttgart, 22.2.2023

Johun Doe

In addition, you can Download or Rerun the run by clicking ~ at the top right corrner of the

page.
T’“r
To delete a run, select the run/runs by clicking on the checkbox next to that run and click -

You can select multiple runs and delete them in one click.

3.8 Viewing Schedules

To view the created schedule, select "Workbench" from left navigation and click "Schedules". For
more information on creating schedules, refer "Creating_a Batch Simulation".

Select "Digital Twin Model" from the drop-down. The created schedules for the selected "Digital
Twin Model" are displayed. On selecting the schedule, the Schedule Type, Next execution Date,
Valid From and Valid To.
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Using "Workbench"

3.9 Creating a new recipe

The Recent Simulation Runs details for the selected schedule are are also displayed on the screen.
schedules TEST-Scheulde

Digital Twin Model

TEST-Scheulde
Temp-tobedelete

Simulated KP's for last 10 Runs Recent Simulation Runs nitin.gondule@siemens.com

other
@ TEST:cheulde 0 TEST-Scheulde-Jun 30...
06/30/2023 3:05 PM

No KPI information available
06/30/12023 1:05 PM

TEST-Scheulde-Jun 30...
07/01/2023 6:00 PM

06/30/2023 2:10 PM

Available at schedules

3.9 Creating a new recipe

Recipes are chain of operations. Each operation is a function.

This application enables the user to create a recipe from the "Workbench" tab. The following
section describes the procedure to create a recipe.

The user interface of "Recipes” is as shown below:

Ilecipes o) N
Y

Y PAP_Large_Distribution

AssetType Description
aimdev.PackingAssetTypeStation

PAP_Large_Distribution

DemoRecipe Transformations (7)

ABC2

Find Best Fit Curve TimeFillLargePart PAP_Large_Distributio...

ProcessTime

FindMaxSpeed
Recipes Used By
Mixture
LZN DT Model

BestFit

Filter the available recipes based on Asset type, Modified after and Modified before fields
Displays the list of available recipes

Creates a new recipe

Displays the details for the selected recipe

Edits the selected recipe

®©@ ©® © © e

Deletes the selected recipe

Procedure

To create a new recipe, proceed with the following steps:

1. In the "Workbench" tab, click "Recipes". Click "Add a recipe".

2. To create a recipe from the existing recipes, choose a recipe from the available list.
To create a new recipe, click "Create a new Recipe".
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Using "Workbench"

3.9 Creating a new recipe

3. Enter the name for the recipe.
4. Choose the asset type from the drop-down.

5. Enter the description for the recipe.

6. In the Transformations section, select the Function from the drop-down.

7. Choose the Input variable and enter the name for the output function.
Add a new recipe step if applicable.

8. Click Save.

Select pre-defined Recipe

Choose a pre-defined Recipe N or

Details

Name * Asset Type *

BasicApplication

Description

Transformations (2)

Calculate mean value . Select Input Variable

Result

The recipe is created successfully and is displayed on the Recipes screen.
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Using "Configuration”

4.1 Creating and viewing Enterprise Gateway

User interface

The user interface of "Enterprise Gateway" screen is as shown below:

Erfterprise Gate|vay @ . B 5 et

Enterprise Gateway Details

Did you know

&) ABC_TEST
TestRouter

&) TestRouter
& Testll

¥ appp to test create ONLINE <
&) Gateway for WebApp Server
&y TEST7852

&) TestRouter

&5 loT Portfolio DES
Category URI

DiscreteEventsSimulation/Model Download discreteEv

Dist

Search for a specific Enterprise Gateway
Displays the list of available Enterprise Gateways
Creates a new Enterprise Gateway

Displays the details for the selected Enterprise Gateway
Deletes the selected Enterprise Gateway

©@ ©® ®© © e

Edits the selected Enterprise Gateway

Procedure

To create and configure a new enterprise gateway, proceed with the following steps:

1. In "Factory Twin" application, click "Configuration” and click "Enterprise Gateway".
2. Click "Create Enterprise Gateway".

3. Enter the field parameters and click "Save".
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< Back

4.1 Creating and viewing Enterprise Gateway

Did you know

Add Enterprise Gateway

Enterprise Gateway Details

Name *

test

Authentication Profile *

NO_AUTH

¥ Connector

Enterprise Gateway URL *

https:/imsdpclx.industrysoftware.automation.siemens.c

Scope * Nar
Discrete Events Simulation v des
Software*  Version*
des 121
URL
Link to t
Endpoints
Category URI
DiscreteEventssimulation/Health discreteEventssimulation/health
DiscreteEventsSimulation/Simulate discreteEventsSimulation/simulate
DiscreteEventsSimulation/Model Download discreteEventsSimulation/modelidownload
DiscreteEventsSimulation/Browse Model discreteEventsSimulation/modellbrowse

Concurrent Jobs *

1

m ‘ Cance

Parameters of new enterprise gateway

The following table describes the parameters of the new enterprise gateway:

Parameter

Description

Enterprise
Gateway URL

URL of the enterprise gateway

Organization  [Organization name

Description Description for the enterprise gateway

,s:J;Elznhcatlon The following Authentication type are available: NO_AUTH, BASIC, OAUTH2
Connectors

Description Description for the connector

Concurrent Jobs

Number of concurrent jobs

Enterprise

Application

Name Name of the Enterprise application
Software Enterprise Application software

Factory Twin
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32



Using "Configuration”

4.2 Viewing job details

Parameter Description

Scope Scopes of app.lif:ation. The fo!lowing scopes are available: Discrete Events Simulation,
Product Definition, System Simulation

Version Version of the Enterprise application

URL URL of the Enterprise application

Endpoints

Category Category of the endpoint

URI URI of the endpoint

4.2 Viewing job details

The Jobs Monitoring screen helps the admin to monitor the status of the jobs. This screen shows

the details of the selected connector. The job could be in any of the following states:

* In-progress

* Queued

* Completed

The details of the job includes the Job type, date of creation, the connector name and the

Enterprise application for the selected connector.

It is also possible to sort the jobs based on Connector, Job Type, Status and Creation date.

/‘

e Once the job is submitted, it cannot be edited or deleted.

e "Completed" jobs can be deleted by the admin.

User interface

The following graphic shows the user interface of Jobs Monitoring screen:

33
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4.2 Viewing job details

Job Monitoring

Queued

Run

Run

Run

Run

Run

Run

Type =t

In-progress

Name =!

Run-2

Run-1

Run1

Recovery Time BFD

whatif_day2

Mean Process Time

Completed

Status =!

Succeeded

Succeeded

Failed

Succeeded

Succeeded

Failed

Application =1

Plantsim

Plantsim

Plantsim

Creation Date =! Start Date =1

End Date =

02/23/2023 10:10 AM 02/23/2023 10:10 AM 02/23/2023 10:11 AM

02122/2023 9:56 PM 021222023 9:57 PM

0212212023 9:53 PM  02/22/12023 9:53 PM

02121/2023 3:50 PM  02/21/2023 3:50 PM

02/17/2023 5:46 PM  02/17/2023 5:47 PM

02/17/12023 5:38 PM  02/17/2023 5:38 PM

0212212023 9:57 PM

02/2312023 9:55 AM

0212112023 3:50 PM

0211712023 5:47 PM

02/1712023 5:38 PM

Delete

Run-2
Run

Plantsim

Succeeded

02/23/2023 10:10 AM
02/23/2023 10:10 AM
021232023 10:11 AM

02/23/2023 10:11 AM

]

® Shows the job in the following states:

®* Queued

* In-progress

® Completed

@ Job details of the selected job

® Pagination for the selected tab, to navigate to the next page

@  Shows the number of jobs per page
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