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What is Digital Twin Design about?

Traceability

Ontology Workflow Reproducability

Knowledge Graph

Property

File retention
Ease-of-use

Artefact

Storage
ety



What are we using as the use case?




Context is important
while managing data/information/knowledge

because it allows for more reproducible results
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2D corrected x and y sensors
L———codegen

s We have a problem...

L kinematic estimator 2D original

L—interface Xs,1
2D lateral only cross coupling
L———codegen
L —mex
kinematic estimator 2D original
L—interface
kinematic_estimator_2D residual ‘
L —interface
2D only lateral acceleration
L———codegen X
[_mex ys,l )
L __kinematic_estimator 2D residual

L —interface

x 5,2
2D only lateral acceleration updated
L codegen
L—mex

ym,l

kinematic_estimator_2D original
L—interface

kinematic_estimator_2D residual
html

interface

ys,Z

codegen
L—mex

kinematic_estimator_2D

University
of Antwerp




A wild solution appears!

Virtual Knowledge Graph?

Legend AN
Start of
Workflow
End of cin
Workflow
-
A ] dout
Control Flow )
Data Flow: InputParameters ] dout
——> "Consumes"/ - Preparation -
"Produces” ] dout
n_?me Activity - W 7
: e
e cout
name Artefact cn
e " AV
Control di; ) o
Input/Output w [® drivetrain_limitations : TextDocument
Port set_up_drivetrain_profile
- SetupProfile
Data > din )
Input/Output cinRec - test requirements : TextDocument e
Port
'\ s Y
| dout cout
University W 6
of Antwerp matlab_torque -
Profile




Answering the 3 ‘W’!

Why was an experiment performed?
What changed between design iterations?
W How did a model perform?

Queries
Visual



A few tools

End user facing
= Drawio
= Graph Exploring Tool
= Workflow Enactment Engine

Backend
= Fuseki
= SpEndpoint
= Backend :)
Transient
= OML Tooling

University
of Antwerp

+ A bunch more



Let’s do a quick demo

Modelling Environment
Workflow Enactment Engine
Trace visualisation

Graph Exploring Tool
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Wee: Workflow Enactment Engine

Workflow Enactmen



t Engine

Workflow Enactmen
Enacting the Process Model: PM REIES

Workflow Enactmen



Workflow Enactment Engine Home Enactment v

Workflow Enactment Engine

Enacting the Process Model: PM REEIET R

Select output port of Actiwty [XAI\IVE InputParameters Trace: pt_3
cout v Started at: 22/06/2023 11:27:00
Begin: InputParameters
. Port: cin
Artifacts
Name: drivetrain_limitations
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X
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Workflow Enactment Engine Home Enactment v

Workflow Enactment Engine

Enacting the Process Model: PM REEIET R

Select activity to start: Trace: pt 3

Started at: 22/06/2023 11:27:00
Begin: InputParameters
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Workflow Enactment Engine Home Enactment v

Enacting the Process Model: PM REEIET R

‘ Workflow Enactment Engine

Select activity to start: Trace: pt 3

END TRACE o Started at: 22/06/2023 11:27:00
Begin: InputParameters

Port: cin
End Enactment
End: InputParameters

Port: cout

Begin: set_up_drivetrain_profile

Port: cin

End: set_up_drivetrain_profile

Port: cout

Begin: Generate_matlab_control_parameters
Port: cin

End: Generate_matlab_control_parameters
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Port: cin

End: Build_simulink_control_settings
Port: cout

Begin: run_experiment

Port: cin

End: run_experiment

Port: cout
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Port: cin
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Port: cout
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Workflow Enactment Engine Home  Enactment v

Workflow Enactment Engine
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Menu
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Filker
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Info
Gek Clas=s Label Descripkio
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debug
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Results
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dart:drivetrain-sensor-data-vi-cell-¢ htkp:/fua. bef: dart:drivetrain-sensor-data-vi-column-2
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We're currently looking into

Increasing the middleware transparency
Adding automated activities
Doing performance modelling
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