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What is EV3DEV?

● A Linux-based operating system that runs on 
the Lego EV3

● Runs from a microSD card
● Can run programs written in Python, Javascript, 

Java, Go, C++, C, and many others
● After setup, you can connect to the EV3 and...

– Send commands to the EV3
– Upload programs and run them on the EV3



  

Hardware

How EV3DEV works?

Operating System (EV3DEV)

Python

Javascript

C++

Others

Sensors Actuators

EV3DEV replaces the original EV3 
operating system (...which is also Linux 
based), and runs inside the EV3, similar to 
how windows runs inside a laptop or PC.

Operating System reads 
from sensors and send 
results to the programs.

Program sends commands 
to the Operating System, 
which then sends it to the 
actuators



  

Setup

● Plug-in microSD card loaded with ev3dev and boot EV3
● Connect EV3 to your laptop

– http://www.ev3dev.org/docs/tutorials/connecting-to-the-internet-via-
bluetooth/

– http://www.ev3dev.org/docs/tutorials/connecting-to-the-internet-via-usb/

● Install...
– PuTTY (SSH Client. Facilitate testing.)

● https://www.putty.org/

– WinSCP (SFTP Client. Transfer Python files from computer to EV3.)
● https://winscp.net

– Notepad++ (Text Editor. Write Python programs.)
● https://notepad-plus-plus.org



  

Testing Python on EV3

● Login to the EV3 using PuTTY
Check the EV3’s 
IP address...

...and enter it here

Click “Open”

When prompted for a login name and 
password, use...

Login: robot
Password: maker



  

Testing Python on EV3

● Run Python
– Type in “python3” and press “Enter”
– This will start up Python (version 3) in interactive mode
– You’ll be able to type in Python commands and run them 

immediately

Linux command 
prompt Type this in

Python 
command 

prompt



  

Testing Python on EV3

● Connect a large motor to port A
● Try running the following commands in Python

Load the library that reads/writes the EV3 
sensors and motors

Loads “LargeMotor” class into a new instance 
called “m” (...you can use any name)

Set the duration to 1000 milliseconds and speed 
at 500. (“sp” stands for “set point”)

Run the motor in time mode using the settings 
that we have just set.

Set the time and speed parameters and 
run the command in the same line

Short Form



  

Testing Python on EV3

● Connect a light sensor to port 1
● Try running the following commands in Python

– It should increase the motor speed when you bring the light 
sensor near a white object

Loads “ColorSensor” 
class into a new instance 
called “s” (...you can use 
any name)

Loops forever

Set motor speed to 10 times 
light intensity and run motor 
forever (...doesn’t stop based 
on time or position)

If continuing from the previous exercise, you can skip the first two lines

Press “Enter” one more time when on the last line with 3 dots. 
This will start the loop.

To exit the loop, press “Ctrl + c”.

If the motor is still running when you exit the loop, run “m.stop()” 
to stop the motor



  

Where to Find Commands?

● Full list of commands can be found here...
– http://python-ev3dev.readthedocs.io/en/stable/spec.html
– It may be overwhelming for students new to Python...

● We’ve selected some common commands and 
simplified them here...
– http://aposteriori.com.sg/resources
– Look for “Python commands on EV3DEV”



  

Permanent Programs

● Running commands directly on Python is good 
for testing only

● Better to use a proper editor (eg. Notepad++) 
for any serious work

● Need to...
– Write and save program on your computer
– Transfer it to the EV3
– Select and run it on the EV3



  

Permanent Program

● Write your program in Notepad++ (...or any 
other text editor)

Select “Language -> P -> 
Python”

This sets the color 
highlighting accordingly 
(...makes it easier to read 
the code).



  

Permanent Program

● Set the Line ending under “Settings -> 
Preference -> New Document”

Ensure this is set to “Unix (LF)”

* EV3DEV runs on Linux, and Linux is a 
Unix based system.

** CR stands for Carriage Return and LF 
stands for Line Feed. These line ending 
characters were used in the past to 
control the print head and paper roller on 
printer terminals.



  

Permanent Program

● Try this simple 2 states line following program

Import the “time” library and the ev3 
library

Initialize the color sensor and two 
large motors (...check the ports!)

Record the start time (...in seconds)

Run for 5 seconds only

Check if the light value is greater or 
less than 50, and set speed accordingly

Stop both motors at the end of the 
program

Run motors according to previously set 
speed

This tells the operating system that 
this is a Python 3 program



  

Permanent Program

● Open WinSCP and connect to the EV3

Ensure the host name matches your 
EV3

User name: Robot
Password: Maker



  

Permanent Program

● Using WinSCP, transfer your Python file to the 
EV3

Drag this file to the right panel

Make sure your right panel is in 
the /home/robot directory



  

Permanent Program

● Make your program executable
– This tells EV3DEV that the file is a program that it can run

Right click the file and select 
“Properties”...

Make sure “X” is 
selected for Owner



  

Permanent Program

● Use the File Browser from the EV3 to select and run your 
program…

● ...or connect to the EV3 using SSH and run the program 
on the command line using...

Use the file browser to select your 
program file.

It will take a few seconds for the 
program to start.

The “./” at the beginning of the filename means “look for the file in the current directory”, while the “\” 
before the blank space tells the operating system that the blank space is part of the filename.

Running from the command line allows you to see any Python error messages.



  

Challenges

● Try writing the following programs...
– 3 states line follower
– 5 states line follower
– 2 sensors line follower
– Proportional control line follower



  

Copyright

● Created by A Posteriori LLP
● Visit http://aposteriori.com.sg/ for more tips and 

tutorials
● This work is licensed under a Creative Commons 

Attribution-ShareAlike 4.0 International License.
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