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Configuration options, a.k.a. features, can be used 

to enable, disable, and calibrate different parts of 

the system, ranging from component to whole 

subsystems. 
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❏ Abundant ROS configuration mechanisms

❏ Scattered config. files

❏ Inconsistent declaration and 

enforcement

Config A Config B

Config C Config D

uses

extends

includes imports

enable

disablecalibrate

fine-tune

Invalid configurations

Challenge: Configuration Management
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Challenge: Dependency Management
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Compile

Image Processing 
[Dynamic]

GPU 
[Dynamic]

Localization 
[Static]

Mapping 
[Static]

NAV2 
[Dynamic]

Build Run Reconfigure

Selection/Deselection 
dilemma

❏ Intricate static and dynamic 

dependencies

❏ due to flexibility demands

❏ compile time or runtime 

bindings

❏ Insufficient expressiveness

❏ declarative limitations
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FeatX: What is it?

6

❏ A ROS-integrated, model-based 

configuration technique to 

centrally manage configuration 

spaces of robots.

❏ DSL - Modelling and 

configuring features

❏ Configurator - Enforcing 

DSL semantics

FeatX Models

Feature Models Feature 
Bindings

Features & 
Dependencies

(Declared)

Binding Times
(Compile, Runtime)

Binding Modes
(Static, Dynamic)

FeatX Configurator
(Enforces Semantics)

FeatX DSL

ros2cli

Node 1

Node 2

Node N

ROS2 Robotic System
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What FeatX Offers
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❏ Feature Modelling:

❏ Centrally define features, dependencies and constraints

❏ Flexible Binding Extensions via a DSL:

❏ Binding time: Early (compile time/ Start-up time) or Late (runtime)

❏ Binding mode: Static (unchangeable) or Dynamic (changeable)

❏ Configurator

❏ DSL semantics and design rationale based decisions
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FeatX DSL: Modelling a Feature
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❏ External DSL processed by JSON 

parser

❏ Feature attributes:

❏ name

❏ optionality

❏ inclusion

❏ exclusion

❏ allowed binding time

❏ allowed binding mode 
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FeatX DSL: Configuring a Modelled Feature
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❏ Consists of:

❏ selection status

❏ binding time

❏ binding mode

❏ The configuration of a feature model is an 

assigned triple value set to all features modelled 

in the feature model.
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Feature Model Semantics
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❏ Correct configurations, consistent reconfigurations, enforced dependencies

❏ Semantic function as an intersection of denotations

❏ Model matching configuration

❏ Tree implication

❏ Optional feature implication

❏ Includes constraint

❏ Excludes constaint
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Demo: Simulated Warehouse Scenario
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Feature 
Name

Allowed 
Binding 

Time

Allowed 
Binding 

Mode

navigation early static

to_loading late dynamic

to_delivery late dynamic

to_base late dynamic

elevator early static

lift late dynamic

… … …

… … …



1. Current Configuration 
Challenges

Config A Config B

Config C Config D

2. Dynamic Needs & Intricate 
Dependencies

Compile

Image Processing GPU

CPU

Localization

Mapping

FeatX Models

Feature 
Models

Feature 
Bindings

Features & 
Dependencies

(Declared)

Binding Times
(Compile, 
Runtime)

Binding Modes
(Static, 

Dynamic)

FeatX Configurator
(Enforces Semantics)

3. FeatX: Feature Model 
Extensions & Configurator

FeatX DSL

ros2cli

4. Correct Configuration 
& Reconfiguration  

(ROS2 Implementation)

Valid
Configuration

Node 1

Node 2

Node N

ROS2 Robotic System
❏ Scattered Artifacts
❏ Inconsistent declaration and 

enforcement

❏ Intricate Static & Dynamic 
Dependencies (Varying by 
time)

❏ Correct Configuration
❏ Consistent Reconfiguration
❏ Enforced Dependencies

NAV2

uses

extends

includes imports

enable fine-tune

calibrate disable

Build Run Reconfigure

Thank You!
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Project Site


