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Conventional and MBSE Lifecycles
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Model Manifestations: Flight Dynamics
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Model Manifestations: Flight Dynamics Computer
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#include “myMult.h"

void myMult(const double a[12], const double b[28], double c[15])

}

CAD vs. CAM of the Flight Dynamics
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Code Tooks Help

Computer

int i@;
int i1;
int i2;
for (i® = @; i@ < 3; i0++) {
for (i1 = @; i1 < 5; il++) {
cfio + 3% i1] = 0.09;
for (i2 = 8; 12 < 4; i2++) {
c(i® + 3 * i1] += a[i® + 3 * i2] * b[i2 + (il << 2)];
}
}
}




Digital Thread

* Need a common language to read/write models
across different tools e.g system models, CAD
models, CAM and beyond (PLM)

 When manufacturing machines would use the
same digital information “speak the same
language” that we developed in the modelling,
simulation and design phase, the information flow
is called a digital thread



Digital Thread

e Stitching all model abstractions and manifestations
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1 #include “myMult.h"
void myMult(const double a[12], const double b[28], double c[15])

int i@;
int i1;
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() int i2;
35 for (i0 = 0; 10 < 3; i0w+) {
"g : for (i1 = @; i1 < 5; i1++) {
\4 - c[id + 3 * i1] = 0.0;
« for (i2 = 8; 12 < 4; i2++) {
c[i0 + 3 * i1] += a[i@ + 3 * i2] * b[i2 + (il << 2)];
}
}
}
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Digital Thread

« Enable or hide model manifestations
or “physical behavioural views”
* Leads to traceability, V&V, digital twin

Signal integrity analysis




Digital Thread

* A digital record of all “states” of a manufactured
system over time from conception to disposal

* INCOSE working definition: A Digital Thread contains
digital artifacts which are a combination of
authoritative professional data, information,
knowledge, and wisdom addressing stakeholders’
unique perspective in a digital viewpoint that can be
digitally represented in a view within an enterprise
data-information-knowledge system/s of a materiel
system



Digital Thread

* Clickable retrieval of the product’s engineering data

* SysML (requirements)
— Simulink model (functionality)
— C code (DO-178C compliance)
— Circuit schematic and PCB layout

— Hardware logic (DO-254 compllance)

— Parts tolerances

— Structural, thermal, emissions, signal integrity profile

— Manufacturing and test requirements

— Product BOM and cost - Wire harness and routing

— Parts delivery times - Placement/Configuration in systém



The Status of the Thread
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MDENet Project - Digital Twinning

* Project with & &!VP2

* Define factory Iayout across CAD/CAM and virtual
environment

* Lightweight file format e.g JT

* Digital Twins Definition Language (DTDL) for
oT/Cloud
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