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DLR Institute of System Architectures in Aeronautics

German Aerospace 

Center (DLR)

▪ 11000 employees

▪ 53 research institutes

▪ 30 locations

DLR-SL

▪ Hamburg & Munich

▪ 110 employees

▪ Design methods

▪ Aviation systems
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20 Years of CPACS

Mastering Complexity through Digital Engineering

Systems-as-Code for Optimizing System Architectures | Dr. Jasper Bussemaker | 2025-11-04

Next Generation 

Digital Engineering Platform
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System Architecture Design Space Exploration

MBSE / System Architecting
➢ Requirements, system functions, parts, parameters, etc.

Multidisciplinary System 

Analysis & Design
➢ Physical models, geometry, 

(dynamic) simulation
Sync 

Architecture + 

Parameters

Architecture 

generation driven 

by optimization 

algorithms

Resulting

Values / Metrics

Multidisciplinary 

design and analysis 

for each generated 

architecture

➢ Capture architecture-level 

choices and trade-offs

➢ Explore full impact of new 

technologies at the 

system-level Trade-space exploration 

& decision-making
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ODE4HERA
Open Digital Environment for Hybrid-Electric Regional Aircraft

Open Digital Platform

Central Ontology                       
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Ontology Development Process

▪ Collaborative, accessible 

development process

Ontology SysML v2: native + 

extension library

Connect 

authoring tools▪ Powerful parser library needed

▪ Note: we started in 2024!

Editor

Automator
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Architecture Design Ontology

private import ArchitectureDesign::*;

action def GenerateThrust {
attribute seaLevelThrust default 200e3[SI::N];

}

part def Turbofan {
#contX attribute bypassRatio {

:>> lowerBound = 5.0; :>> upperBound = 12.0; }

#evaluationOutput attribute weight : ISQ::MassValue { 
:>> role = OutputRole::Metric; }

#evalOut attribute specificFuelConsumption {
:>> role = OutputRole::MinimizationObjective; }

}

part def Turboprop {
#disX attribute nrBlades { :>> values = (3, 4, 6, 8); }

#evalOut attribute bladeTipMach : ISQ::MachNumberValue {
:>> role = OutputRole::Constraint;
assert constraint { that <= 0.9 }

}
}

Part 

definitions with 

design 

parameters

#architectureDesignSpace part designSpace {

action generateThrust : GenerateThrust;

part turbofan : Turbofan {
perform generateThrust;
ref #needsAction action

references provideFuel;
}
part turboprop : Turboprop {

perform generateThrust;
ref #needsAction action ::> provideFuel;

}

action provideFuel;
part fuelSystem { perform provideFuel; }

}

Architecture 

design space

Architecture 

instance derived 

from design 

space

#architecture part turbofanPropSys
subsets designSpace {

action :>> generateThrust {
:>> seaLevelThrust = 200e3[SI::N];

}

part :>> turbofan {
:>> bypassRatio = 10.0;
:>> weight = 5000[SI::kg];
:>> specificFuelConsumption;

}

part :>> turboprop[0];
}

Soon on
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System Architecture Optimization with ADORE

Architecture design space modeler
▪ Define functions, components, connections

▪ Identify architectural choices

▪ Define input parameters and metrics

Architecture generator
▪ Take architectural choices to create architectures

▪ Connect to evaluation environment

Architecture optimization framework
▪ Define design variables, objectives, constraints

▪ Connect to optimization algorithms

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

https://adore.mbse-env.com/docs/
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ADORE SysML v2 Demo
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Conclusions

▪ Next generation digital engineering 

platform based on SysML v2

▪ Automated architecture design space 

exploration with ADORE

▪ Ontology development using git, 

Syside Editor and Sysand

▪ Tool connections to SysML v2 using 

Syside Automator

Ontology SysMLv2: native + 

extension library

Connect 

authoring tools

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

Editor

Automator

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