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an adaptive framework and a runtime platform for dynamically composable 
model-driven software stacks for ROS

Muto Agent Muto Composer Muto Dashboard

F1Tenth Sandbox Muto LiveUI
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*A digital twin is a virtual representation that serves as 
the real-time digital counterpart of a physical object or 

process.

muto uses ditto for  
stack and vehicle 
digital twins*

stack vehicle

This diagram is reproduced from https://www.eclipse.org/ditto 
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Muto Agent

● A runtime ROS component
● Acts as a gateway for remote 

management capabilities
○ i.e. eclipse ditto twins

● Bidirectional (cloud <-> edge)
○ Relays messages to Composer for 

stack lifecycle management 
○ Streams edge device information

● Asynchronous
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Managed Stack
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Edge Device

Muto Composer

● A runtime ROS component
● Composes and manages life 

cycle of ROS nodes defined 
by the stack model

● Node graph algebra
○ Stack introspection
○ Stack diff
○ Node Lifecycle actions
○ Interact with Param server
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Muto Dashboard
● Centralized management

○ ‘A dashboard to rule them all’
● Extensible and modular

○ Composed of  pluggable 
μFrontends

○ ( Muto LiveUI )
● Example modules

○ ROS Actions
○ Vehicles
○ Stack

■ Remote control
○ ROS Graph
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Function Blocks

Vehicle
Associate a stack with a vehicle and 
manage its lifecycle

ROS State (nodes/topics/params)

Telemetry and sensor metadata

 Class diagram for things from 
https://www.eclipse.org/ditto

https://www.eclipse.org/ditto
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Stack

Stack Model 

● Follows ROS constructs
○ args/params/nodes/topics/…

● Modular 
○ reference other stack “things”
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More Complex Stack



Copyright 2022, Eteration A.S.

muto f1tenth sandbox

f1tenth examples are 
used as a demonstration 
of eclipse muto

● Educational resource
● Support latest 

algorithms and 
hardware

https://f1tenth.org/
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muto liveUI
LiveUI helps you divide a monolithic 
frontend into smaller, more 
manageable micro frontends. 

There is no magic, LiveUI allows you 
to split and manage your codebase, 
teams, release processes and 
runtimes independently

Composable at Runtime! LiveUI has the ability to 
change UI while its running 
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Independently Deployed

Micro Frontend -1

Micro Frontend -3

Micro Frontend -2

MF - 1

MF - 2

MF - 3

MF - 1 MF - 2

MF - 3

Test & Build pipeline Production 3 apps composed into 
one in production

diagram reproduced from https://martinfowler.com/articles/micro-frontends.html



Copyright 2022, Eteration A.S.

Framework Support
LiveUI is  framework and bundler agnostic. 

LiveUI works with 

● React.js
● React Native
● Vue.js
● NativeScript

You can use with the bundler of your choice such as Webpack, 
Metro and others. It will reuse support from the underlying stack 
such as the upcoming Module federation from webpack 5 
automatically, or default to its own.
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Thank you !

● https://projects.eclipse.org
/proposals/eclipse-muto

○ https://liveui.composiv.ai
○ Soon: 

github.com/eclipse-muto

https://projects.eclipse.org/proposals/eclipse-muto
https://projects.eclipse.org/proposals/eclipse-muto
https://liveui.composiv.ai

