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System Architecture Design Space Exploration

MBSE / System Architecting

» Requirements, system functions, parts, parameters, etc.
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Ontology Development Process

» Collaborative, accessible
development process
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Editor
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= Powerful parser library needed
= Note: we started in 2024!
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Architecture Design Ontology

SOO N on [ #architectureDesignSpace part designSpace {

action generateThrust : GenerateThrust;

sysa nd part turbofan : Turbofan {

perform generateThrust;
ref #needsAction action
references provideFuel;

private import ArchitectureDesign::*;
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Architecture | }
action def GenerateThrust { design space part turboprop : Turboprop {
attribute sealevelThrust default 200e3[SI::N]; perform generateThrust;
} ref #needsAction action ::> provideFuel;
_ }
part def Turbofan {
#contX attribute bypassRatio { action provideFuel;
:>> lowerBound = 5.0; :>> upperBound = 12.0; } part fuelSystem { perform provideFuel; }
}

#tevaluationOutput attribute weight : ISQ::MassValue {

:>> role = OutputRole::Metric; } [ #architecture part turbofanPropSys

subsets designSpace {
Part #evalOut attribute specificFuelConsumption {

design -} :>> sealevelThrust = 200e3[SI::N];

arameters part def Turboprop { . ArChIteCture }
P #disX attribute nrBlades { :>> values = (3, 4, 6, 8); } instance derived . part :>> turbofan {
from design :>> bypassRatio = 10.0;
#evalOut attribute bladeTipMach : ISQ::MachNumberValue { space :>> weight = 5000[SI::kg];
:>> role = OutputRole::Constraint; :>> specificFuelConsumption;
assert constraint { that <= 0.9 } }
}
8 } part :>> turboprop[0];
=
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System Architecture Optimization with ADORE

Architecture design space modeler
= Define functions, components, connections

= |dentify architectural choices
= Define input parameters and metrics
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Architecture generator

T '.I = ]—;-'{s =
= Take architectural choices to create architectures | ) () — ()
= Connect to evaluation environment " i e T
Architecture optimization framework g ||k oy o oy 1
= Define design variables, objectives, constraints g o O - S e B
= Connect to optimization algorithms oo i
https://adore.mbse-env.com/docs/
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ADORE SysML v2 Demo

Thermal Management System
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fx DESIGN PROBLEMS ‘= ARCHITECTURES

Component:
Vapour Compression System

OPEN COMPONENT DETAILS VIEW /'

Name
Vapour Compression System

Reference
vapour-compression-system

Linked external element

vapourCompressionSystem X >

Disable element

Removes the element from the design space

) External element

Places the element in the system context
Number of possible instances

1

Notes
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Conclusions O git T syside
r Sysand

» Next generation digital engineering

Ontol v2: native +

platform based on SysML v2 o oxtension fbtra?y
= Automated architecture design space Athorng ool I Svside
exploration with ADORE ™ 4 Xutomator

* Ontology development using git,
Syside Editor and Sysand

» Tool connections to SysML v2 using
Syside Automator

https://adore.mbse-env.com/docs/
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