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Beaglebone Black programming by example is an engaging way to explore the
capabilities of this versatile single-board computer. The Beaglebone Black is
a powerful tool for both hobbyists and professionals, offering various
features for embedded systems, robotics, IoT projects, and more. In this
article, we will delve into the basics of programming the Beaglebone Black,
showcase some practical examples, and discuss various programming languages
and frameworks that can be utilized.

Introduction to Beaglebone Black

The Beaglebone Black (BBB) is a low-cost, community-supported development
platform that is designed for developers and hobbyists alike. It is equipped
with:

- A1 GHz ARM Cortex-A8 processor
- 512 MB of RAM

- 4 GB of onboard storage

- 65 GPIO pins



- An Ethernet port, USB ports, and HDMI output

These features make it a robust choice for a wide range of applications. The
BBB runs a Linux-based operating system, typically Debian, which makes it
accessible for users familiar with Linux environments.

Setting Up the Beaglebone Black

Before diving into programming, it'’s essential to set up your Beaglebone
Black. Follow these steps to get started:

Step 1: Hardware Setup

1. Connect the Power Supply: Use a 5V power supply to power the Beaglebone
Black. You can also power it via USB.

2. Connect to a Computer: Connect the Beaglebone Black to your computer using
a USB cable. This will allow you to access it through a serial terminal.

3. Network Connection: For internet access, connect the BBB to your network
using an Ethernet cable.

Step 2: Accessing the Beaglebone Black

- Serial Console: Use a terminal emulator like PuTTY (Windows) or the
terminal (Linux/Mac) to connect to the serial console.

- SSH Access: You can SSH into the BBB using the default IP address (usually
192.168.7.2) and the default username and password (username: debian,
password: temppwd).

Programming Languages for Beaglebone Black

The Beaglebone Black supports multiple programming languages. Here are some
common choices:

- Python: Excellent for beginners and widely used for hardware interaction.
- C/C++: Offers low-level access to hardware features, suitable for
performance-intensive applications.

- JavaScript (Node.js): Great for web-based applications and real-time
interaction.

- Java: Useful for cross-platform applications and Android development.

Each language has its libraries and frameworks tailored for hardware
interaction, making it easier to control GPIO, sensors, and other
peripherals.



Programming Examples

Let's illustrate the programming capabilities of the Beaglebone Black through
some practical examples.

Example 1: Blinking an LED with Python

In this example, we will control an LED connected to one of the GPIO pins.

Materials Needed

- Beaglebone Black

- LED

- 220-ohm resistor

- Breadboard and jumper wires

Wiring Diagram

Connect the LED as follows:

- Anode (long leg) to GPIO pin P8 13

- Cathode (short leg) to one end of the resistor
- Other end of the resistor to GND

Python Code

" python
import Adafruit BBIO.GPIO as GPIO
import time

Set up the GPIO pin
led pin = "P8 13"
GPIO.setup(led pin, GPIO.OUT)

try:

while True:

GPIO.output(led pin, GPIO.HIGH) Turn LED on
time.sleep(1l) Wait for 1 second
GPIO.output(led pin, GPIO.LOW) Turn LED off
time.sleep(l) Wait for 1 second

except KeyboardInterrupt:

GPIO.cleanup() Clean up on exit



Running the Code

1. Save the code in a file named “blink.py .
2. Run the script using the command " sudo python blink.py .

You should see the LED blinking on and off every second.

Example 2: Reading a Button Input

In this example, we will read the state of a button and turn on an LED based
on the button press.

Materials Needed

- Beaglebone Black

- Push button switch

- LED

- 220-ohm resistor

- Breadboard and jumper wires

Wiring Diagram

- Connect one terminal of the button to GPIO pin P8 12.
- Connect the other terminal to GND.
- Connect the LED as in the previous example.

Python Code

" “python
import Adafruit BBIO.GPIO as GPIO

Set up the GPIO pins

led pin = "P8 13"

button pin = "P8 12"

GPIO.setup(led pin, GPIO.OUT)

GPIO.setup(button pin, GPIO.IN, pull up down=GPIO.PUD DOWN)

try:

while True:

button state = GPIO.input(button pin)

if button state == GPIO.HIGH:
GPIO.output(led pin, GPIO.HIGH) Turn LED on
else:

GPIO.output(led pin, GPIO.LOW) Turn LED off
except KeyboardInterrupt:

GPIO.cleanup() Clean up on exit



Running the Code

1. Save the code in a file named "button led.py .
2. Run the script using the command “sudo python button led.py .

Now, when you press the button, the LED will light up.

Example 3: Web Server with Node.js

In this example, we will create a simple web server using Node.js that
controls an LED.

Setup Node.js

1. Install Node.js and npm on your Beaglebone Black.
2. Create a directory for your project and navigate into it.

" “bash

mkdir led control

cd led control

npm init -y

npm install onoff express

Node.js Code

NN

javascript

const express = require('express');

const Gpio = require('onoff').Gpio;

const app = express();

const led = new Gpio(1l3, 'out'); // Use GPIO pin 13 for the LED

app.get('/led/on', (req, res) => {
led.writeSync(1); // Turn LED on
res.send('LED is ON');

});

app.get('/led/off', (req, res) => {
led.writeSync(0); // Turn LED off
res.send('LED is OFF');

});

app.listen(3000, () => {
console.log('Server running on http://localhost:3000');



Running the Code

1. Save the code in a file named “server.js .
2. Run the server using the command "sudo node server.js .

Now, you can access the web server using your browser at
“http://:3000/1led/on” to turn on the LED and “http://:3000/led/off" to turn
it off.

Conclusion

The Beaglebone Black is a powerful platform that opens up numerous
possibilities for programming and hardware interaction. With a variety of
programming languages available, along with a supportive community and
extensive documentation, you can easily create projects ranging from simple
LED controls to complex IoT applications. The examples provided in this
article represent just a fraction of what you can achieve with the Beaglebone
Black. By experimenting and building upon these examples, you'll deepen your
understanding of both the hardware and software aspects of this remarkable
device. Whether you are a beginner or an experienced developer, the
Beaglebone Black offers a rich environment for innovation and exploration.

Frequently Asked Questions

What is the BeagleBone Black and why is it popular
for programming projects?

The BeagleBone Black is a low-cost, community-supported development platform
for developers and hobbyists. It is popular due to its powerful ARM Cortex-A8
processor, extensive I/0 capabilities, and support for various programming
languages, making it ideal for embedded systems and IoT projects.

What programming languages can be used for
BeagleBone Black development?

The BeagleBone Black supports several programming languages, including
Python, JavaScript (Node.js), C/C++, and Java. This versatility allows
developers to choose the language they are most comfortable with or that best
suits their project.



How do I set up the BeagleBone Black for
programming?

To set up the BeagleBone Black, you need to connect it to your computer via
USB, install the necessary drivers, and access its built-in web interface or
SSH into it. You can then install development tools and libraries as needed.

What are some common examples of projects that can
be done with BeagleBone Black?

Common projects include home automation systems, robotics, weather stations,
and remote sensors. The BeagleBone Black's GPIO pins make it suitable for
controlling various hardware components in these projects.

Can I use the BeagleBone Black with cloud services?

Yes, the BeagleBone Black can be integrated with cloud services such as AWS,
Microsoft Azure, and Google Cloud. This allows developers to send data from
their projects to the cloud for storage, processing, and analysis.

What is the role of Device Tree in BeagleBone Black
programming?

Device Tree is a data structure used in Linux to describe the hardware
components of the BeagleBone Black. It allows the operating system to
understand the available peripherals and their configurations, enabling
proper device management in programming.

How can I control GPIO pins on the BeagleBone Black
using Python?

You can control GPIO pins on the BeagleBone Black using the Adafruit BBIO
library in Python. This library provides easy-to-use functions for setting
pin modes, reading inputs, and writing outputs, allowing for straightforward
GPIO manipulation.

What resources are available for learning BeagleBone
Black programming?

Numerous resources are available, including the official BeagleBone
documentation, online tutorials, forums, and books. Websites like Adafruit
and SparkFun also offer guides and example projects to help beginners get
started.
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