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

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

ADORE Modeling Workshop | 2026-01-22

Jasper Bussemaker (jasper.bussemaker@dlr.de)

DLR Institute of System Architectures in Aeronautics (SL), Hamburg, Germany

Modeling System Architecture 
Design Spaces
with ADORE

1
ADORE Modeling Workshop | Jasper Bussemaker (DLR-SL) | 2026-01-22

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

https://adore.mbse-env.com/docs/
mailto:jasper.bussemaker@dlr.de
https://adore.mbse-env.com/docs/


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

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

Workshop Contents

▪ Modeling the Architecture Design Space

▪ What model elements are available?

▪ How to formulate architectural choices?

▪ Defining the Design Problem

▪ How to test the design space model?

▪ How to formulate design variables, objectives 
and constraints?

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

Background and theory:
System Architecture Optimization: Function-Based Modeling, 
Optimization Algorithms, and Multidisciplinary Evaluation
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Running ADORE

▪ Install according to the 

instructions in the 

documentation

▪ Run ADORE
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Installing and Running ADORE Locally

Clone the ADORE repo from Gitlab and install locally

▪ git clone 
https://gitlab.dlr.de/buss_js/adore.git

▪ cd adore

▪ git fetch --all

▪ git checkout dev

▪ conda create -n adore python=3.12

▪ conda activate adore

▪ pip install .[gui]

▪ adore_ui
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Workshop System of Interest:
Hybrid-Electric Propulsion System
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Main Editor Features
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Element quick reference

Model status indicator

Add 

elements

Auto layout

Cut/copy/duplicate/delete 

selected element

Drag from 

source to 

target

The highlight color indicates if 

a connection is allowed

Draw 

connection
Draw 

incompatibility 

constraint
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System Functions
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Functions represent what the 

system does.

Functions are fulfilled by one or 

more components, concepts, or 

decompositions.

    
              

     
   

            

    
             

     

     
       

            

    
               

    
                          

Process
The action (verb) associated 
to the function
(“what is happening …”)

Operand
The object (noun) that the 
process is applied to
(“… to what”)

Condition (optional)
Operating condition where 
the function is active
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Exercise: Add Boundary Function
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▪ Create a boundary 

function called 

“P  v    P         ”

▪ Manually define it to 

be a boundary 

function

▪ Remember to press 

update to save all the 

changes
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Exercise: Add Boundary Function
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▪ Create a boundary 

function called 

“P  v    P         ”

▪ Manually define it to 

be a boundary 

function

▪ Remember to press 

update to save all the 

changes
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Components
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Components represent how the 

system fulfills its functions.

Components fulfill functions and 

may derive (induce/need) 

additional functions.

Multiple components fulfilling a function 

leads to an architecture choice

Choice indicated 

by blue dashes    
              

     
      

     
         

                        

Function fulfillment
The function is fulfilled by 
the component.

Function induction
The components needs 
additional functions to be 
fulfilled.

    
               

    
                         

    
            

     
         

            

     

     

   P 
       

    

    
P  v    P    

         
      P              

   

            

Number of 

instances can 

be a choice

Quantities of Interest 

(design variable, 

metric, etc.)

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


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

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

Exercise: Add Main Components
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▪ A                      “ h     

G        ”             h           

function

▪ Add an induced function called 

“G        P    ”

▪ Add two components that can fulfill this 

induced function:

▪ Turbofan and Turboprop
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Exercise: Add Main Components
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“G        P    ”
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Incompatibility and Disabling Elements
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Incompatibility constraints explicitly 

define that two elements (non 

transitive) cannot exist together 

in an architecture.

Elements (and derived elements) can be 

explicitly removed from the design 

space. This is helpful for documentation.

An incompatibility constraint
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Exercise: Disable and Define Incompatibility

▪ Define that Turbofan and 

Turboprop are mutually 

incompatible

▪ Disable the Turbofan
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Exercise: Disable and Define Incompatibility

▪ Define that Turbofan and 

Turboprop are mutually 

incompatible

▪ Disable the Turbofan

15
ADORE Modeling Workshop | Jasper Bussemaker (DLR-SL) | 2026-01-22

    

                  

    

              

     

                

            

     

                        

     

         

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


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

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

Non- and Multi-Fulfillments
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Multi-fulfillments
Represent the option for 
multiple components to 
fulfill a given function.

Non-fulfillments
Represent the option for a 
function to remain unfulfilled.
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Exercise: Define Optional and Hybrid Choices

▪ Induce functions:

▪ Turbofan → “  v     A  ”

▪ Turboprop → “P  v     h    P    ”

▪        “  v     A  ”                 
   h        “  v            ”       

▪        “P  v     h    P    ”       
fulfilled by:

▪ A  “E             ”

▪ A “      h   ”

▪ B  h     h     v  (“H     ”)
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Exercise: Define Optional and Hybrid Choices

▪ Induce functions:

▪ Turbofan → “  v     A  ”

▪ Turboprop → “P  v     h    P    ”

▪        “  v     A  ”                 
   h        “  v            ”       

▪        “P  v     h    P    ”       
fulfilled by:
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Concepts and Function Decompositions
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Concepts and decompositions 

map functions to functions, and 

can be used as complexity 

management tools.     
                   

    
            

    
             

    
           

    
              

     
        

     
         

     
      

     
       

   
                 

            

            

            

            

            

          

          

          

          

A concept mapping a 

solution-neutral function to a 

solution-specific functions

A decomposition mapping 

one to multiple functions

    
                    

    
                           

     
        

    
      

            

       

        

               

       

        

Only use a decomposition if the 

following conditions are satisfied:

1. Parallelism: the decomposed functions act in 

parallel, or in a tightly-coupled loop without a 

clear starting point.

2. Solution-neutrality: the decomposed functions 

are as solution-neutral as the parent function, 

not implying any technology/solution selection.

3. Compatibility: the decomposition does not 

require major cross-tree incompatibility 

constraints to be added later on.
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Exercise: Define Concepts and Decompositions

▪ The Electric Motor induces the 

“P  v    P    ”         

▪                   h        “P  v    

P    ”    “P  v    E          P    ”

▪           “P  v    E          P    ” 

into:

▪ “P  v       P    ”               “   B  ”

▪ “   v          A ”               “I v     ”
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Exercise: Define Concepts and Decompositions
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▪ “P  v       P    ”               “   B  ”

▪ “   v          A ”               “I v     ”

21
ADORE Modeling Workshop | Jasper Bussemaker (DLR-SL) | 2026-01-22

     
              

    
             

    
                        

    
                

    
                

     
      

     
        

    
          

   
        

     

                        

       

        

            

                    

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


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

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

Exercise: Practice

▪    B            h  “G           

P    ”         

▪ Add another hybrid function 

             h          h  “G        

   P    ”          

▪ “B        ”

▪ “         ”   h  h              

        “G        A  P    ” →

“G        ”

▪       h (“E        H     ”)

▪ Set the number of possible 

“         ”             4
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Subsystems
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Subsystems represent groups of 

elements, that can be instantiated

multiple times. Choices within 

system instances are independent.

Subsystems can recursively own 

other subsystems.
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Exercise: Create a Turboprop System

▪ Create a Turboprop 

subsystem, include:

▪ Turboprop

▪ Provide Shaft Power

▪ Subsequent fulfillment options

▪ Tip: first create the 

subsystem block, then drag 

and drop elements inside

▪ Set the number of possible 

instances to be 2 or 4
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Exercise: Create a Turboprop System

▪ Create a Turboprop 

subsystem, include:

▪ Turboprop

▪ Provide Shaft Power

▪ Subsequent fulfillment options

▪ Tip: first create the 

subsystem block, then drag 

and drop elements inside

▪ Set the number of possible 

instances to be 2 or 4
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Quantities of Interest (QOIs)
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QOIs represent quantifiable inputs 

or outputs to/from the architecture 

evaluation.

The type can be changed easily.

QOIs can be owned by the top-

level system, subsystems, 

functions, or components.      
         

         
                

     
            

          
                          

     
    

         
                      

          
               

          
                         

    
               

          
           

Evaluation 
inputs

Evaluation 
outputs

Units
QOIs can have units defined. 
Unit conversions are supported.

    
             

     
         

          
           h      

    
               

            

Objective QOIs
QOIs can only be objectives if 
they always exist, as needed 
for architecture performance 
comparisons.
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Exercise: Define Quantities of Interest
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Owner Name Type Value(s) Units

Top-level 
system

Weight Objective Minimized kg

Flight time Objective Minimized min

Batteries
Weight Design Var [500,1000] kg

Final Load Constraint ≥ 0

Tip: to add a QOI to a component, 

first you need to go into the 

“                  v   ”

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

    

    
G           P    

      
E        H     

         
    h                  

          
              

 

            

        

            

Exercise: Define Quantities of Interest
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Owner Name Type Value(s) Units

Top-level 
system

Weight Objective Minimized kg

Flight time Objective Minimized min

Batteries
Weight Design Var [500,1000] kg

Final Load Constraint ≥ 0

Tip: to add a QOI to a component, 

first you need to go into the 

“                  v   ”
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Inspecting Architectural Choices
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Gives an overview of defined architectural choices. Also 

allows defining constraints between choices.

Statistics about the design space can be calculated. The 

“v    ”                               h            v     

(discrete) architectures in the design space. Click to refresh 

statistics
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Exercise: Constrain “Provide Shaft Power”

▪            h  “P  v     h    

P    ”  h                     

“                      ”
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Exercise: Constrain “Provide Shaft Power”

▪            h  “P  v     h    

P    ”  h                     

“                      ”
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Manually Creating Architecture Instances
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Manually creating architecture can be 

helpful for validating the design space 

and testing evaluation interfaces.

Current 

architecture 

instance

Until all choices have been taken
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Exercise: Manually Creating Architectures

▪ Create the following architectures:

▪ A fully electric architecture

▪ A hybrid architecture
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Exercise: Manually Creating Architectures

▪ Create the following architectures:

▪ A fully electric architecture

▪ A hybrid architecture
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Defining Design Problems
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Design problems are a formalization of the 

design space in terms of design variables, 

objectives, constraints. They are used by 

optimization algorithms.

Choices and QOIs 

mapped to design 

variables

QOIs mapped to 

objectives and 

constraints

Optionally fix design 

variable values

QOI type can be 

changed to objective, 

constraint or they might 

be deactivated
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Exercise: Define a Design Problem

▪ Define a design 

problem

▪   x “        G        

P    ”              

 h  “         ”

▪          h  “    h  

    ”   j    v 

37
ADORE Modeling Workshop | Jasper Bussemaker (DLR-SL) | 2026-01-22

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


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

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

Exercise: Define a Design Problem

▪ Define a design 

problem

▪   x “        G        
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▪          h  “    h  

    ”   j    v 
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Thank you for your attention!
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