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Why PiELo?

ROS: 5 files with 200+ lines

PiELo: 22 lines of code

The swarm achieves consensus with only two lines 

of code.

With reactivity built in, responding to updates across 

the swarm is trivial.

Distributed Virtual Machine

PiELo explores designing a language from the ground 

up for swarms. To show the benefits, we will compare 

to ROS, a standard robotics programming framework.

Limitations of ROS:

• Difficult to scale to multiple robots

• Reactivity and consensus require setting up 

multiple nodes and callback functions

This code example shows a synchronization behavior 
across a swarm. PiELo makes this a significantly easier task 
in terms of code quantity and complexity.

The PiELo Programming Language

PiELo is a programming language for swarm robotics.

Objectives:

• Trivial scaling for many robots

• Easily respond to events such as sensor updates or swarm 

communications

• Automatically achieve consensus across the swarm

Code Compilation

.  

Copies of the code are distributed to each robot in the swarm

PiELo enables inter-robot communication using a 

network of Virtual Machines executing code on each 

robot. Shared variables are automatically updated 

with the rest of the swarm.

Barrier Test Driving Robot Reactivity & Consensus
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