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What is ROS (Robot Operating System)?
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• It is not a Operating System (OS)
• It is not an Application Programming Interface (API)
• It is not a «simple» framework Operating System  

(Linux Ubuntu)

ROS

Applications

ROS is a middleware for robotic programming,  
specifically designed for complex applications

BTW, What are OS, API, Framework and Middleware?  
Which are the differences?



ku.ac.aeku.ac.ae

What are OS, API, Framework and Middleware?
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• An application programming interface (API) is  
an interface (e.g. set of functions and  
methods, data types )intended to simplify  
the implementation and maintenance of  
software.

• An operating system (OS) is system software  
that manages computer hardware, software  
resources, and provides common services for  
computer programs.
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What are OS, API, Framework and Middleware?
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• Framework provide an infrastructure and a  
methodology for quickly developing and  
distributing complex software applications. Do  
not try to do things not supported by the  
framework!

• Middleware is a set of software tools (including  
APIs and Frameworks) that provides services to  
applications to enable easy communication and  
integration of different modules/functionalities. It  
can be described as "software glue".
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Why a middleware for robotic programming?
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• Simplify development process

• Provide simple and transparent inter-processes communication

• Provide software functionalities that are frequently needed in robotic  
applications

• Abstract high complexity and heterogeneity of different hardware and  
software components

• Provide an automatic and efficient process for configuring and  
managing different resources and components

• Supporting embedded system and “low-resourcesdevices”
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Quickbackgroundaboutroboticmiddleware

Introduction to ROS 6

Many robotic middleware have been proposed, for example:

• Player/Stage: based on client-server architecture

• Miro - Middleware for Robots: distributed inter-process  

communication(based on CORBA)

• OROCOS: designed for real-time applications

• URBI: focusing on component architecture and management

• YARP: Yet another robotic platform J
Robotic middleware: 
https://en.wikipedia.org/wiki/Robotics_middleware

https://en.wikipedia.org/wiki/Robotics_middleware
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Quick background about ROS
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• Originally developed, around 2007, from Stanford University,  Artificial Intelligence
Lab

• Then developed with the collaboration of other research groups,  in particular Willow
Garage

• Since 2013 developed and maintained by Open Source Robotic  Foundation (OSRF)
• It is de-facto standard for high level robotic programming in  research environment

• Recently the development of ROS2 has started but it is still in a  early stage. There is 
also a consortium called ROS Industrial  focused in transferring ROS modules in 
industrial applications
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ROSCharacteristics
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• Process  
management

•Inter-process  
communication
• Device drivers

• Simulation

• Visualization
• Graphical  

user  
interface

• Data logging

• Control

• Planning

• Perception

• Mapping

• Manipulation

• Package  
organization

• Software  
distribution

• Documentation
• Tutorials
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ROSPhilosophy
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• Peer to peer : Individual programs communicate over defined API  (ROS messages, 
services, etc.).

• Distributed: Programs can be run on multiple computers and  communicate over 
the network.

• Multi-language support: ROS modules can be written in any programming
language for which a client library exists (C++, Python, MATLAB, Java, etc.).

• Light-weight: Stand-alone libraries are wrapped around with a  thin ROS layer.

• Free and open-source: Most ROS software is open-source and  free to use.
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ROSDistributions
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• A ROS distribution is a versioned set of ROS packages.

• These are similar to Linux distributions (e.g. Ubuntu).

• The purpose of the ROS distributions is to let developers work  
against a relatively stable codebase

Release rules
• ROS release timing is based on need and available resources

• All future ROS 1 releases are LTS, supported for five years

• ROS releases will drop support for EOL Ubuntu distributions,  
even if the ROS release is still supported.
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PartialListofROSandUbuntuDistributions
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Operating System  
(Linux Ubuntu)

ROS

Applications
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Reference
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• Video: https://vimeo.com/245826128
• Complete timeline/History: http://www.ros.org/history

https://vimeo.com/245826128
http://www.ros.org/history

