Building a Budget-Friendly Cash Register with Raspberry
Pi

For small businesses, a full-fledged point-of-sale (POS) system can be a significant expense.
The Raspberry Pi offers a powerful, low-cost alternative to create a functional cash register
system. This tutorial will guide you through the process, focusing on affordability and practicality.

Target Audience: Small business owners, tech-savvy individuals with basic Linux knowledge.
Estimated Cost: ~$100 - $200 (excluding monitor, depending on peripherals)
What you'll need:

e Raspberry Pi Kit:
o Raspberry Pi (Model 3B+, 4, or newer recommended for performance)
o Official Raspberry Pi Power Supply
o MicroSD card (16GB or 32GB, Class 10 or higher)
o Case for Raspberry Pi (optional, but recommended for protection)
e Peripherals:
o USB Keyboard
o USB Mouse
o HDMI cable (to connect to a display)
o Monitor/Display (any old computer monitor or TV will work)



e Optional but Recommended for a Cash Register Setup:

o USB Barcode Scanner: Speeds up product entry.

o USB Thermal Receipt Printer: For printing receipts.

o USB Cash Drawer: For secure cash storage (often integrates with receipt
printers).

o USB to Ethernet Adapter (for older Pi models without built-in Ethernet, or if
Wi-Fi isn't stable enough): For reliable internet connectivity.

o USB Hub (powered): If you have many USB peripherals.

Software Components:

e Raspberry Pi OS (formerly Raspbian): The official operating system.
e Web-based POS Software: This is the most budget-friendly and flexible option. We'll
focus on open-source or free-tier options. Examples include:
o Floreant POS: Open-source, desktop-based, Java application (requires more
setup).
o ERPNext: Comprehensive ERP with POS module, open-source (more complex
to set up, usually cloud-hosted but can be self-hosted).
o Simple Web-based Solutions: Many free/cheap web-based POS solutions exist
that can run in a browser. This is often the easiest to get started with. Look for
options with local storage capabilities.

Step 1: Set Up Your Raspberry Pi

1. Download Raspberry Pi Imager: Go to the official Raspberry Pi website and download
the Raspberry Pi Imager tool for your operating system.
2. Flash Raspberry Pi OS to MicroSD Card:
o Insert your MicroSD card into your computer's card reader.
o Open Raspberry Pi Imager.
o Choose Raspberry Pi 0S (64-bit) or Raspberry Pi 0S (32-bit)
(64-bit is generally preferred for newer Pis).
o Select your MicroSD card.
o Click Write. This will erase all data on the card and install Raspberry Pi OS.
3. Initial Boot and Configuration:
Once the flashing is complete, insert the MicroSD card into your Raspberry Pi.
Connect your keyboard, mouse, HDMI cable (to monitor), and power supply.
Boot up your Raspberry Pi.
Follow the on-screen setup wizard:
m Set your country, language, and timezone.
m Change the default password (crucial for security!).
m Connect to your Wi-Fi network (if not using Ethernet).
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Update software: Open a terminal (Ctrl + Alt + T)and run:

Bash

sudo apt update
sudo apt full-upgrade -y

m This ensures your system is up-to-date.

Step 2: Choose and Install Your POS Software

For a budget-friendly approach, we'll focus on web-based POS solutions that can run in a
browser or open-source desktop applications.

Option A: Web-Based POS (Recommended for Simplicity)

This is often the easiest and quickest way to get a functional cash register. You'll use your
Raspberry Pi as a dedicated terminal for a web-based POS system.

1.

Choose a Web-Based POS: Research free or low-cost web-based POS solutions. Look
for features like:

Inventory management

Sales tracking

Reporting

Receipt printing

User management

Offline capabilities (if internet is unreliable)

Examples: Some cloud-based systems offer free tiers (e.g., Square, Shopify
POS Lite for basic use). While these are cloud-based, your Pi acts as the
terminal. For a truly self-hosted, open-source option, you might need to install a
web server and a database.
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Install a Web Browser: Raspberry Pi OS comes with Chromium, which is excellent. Ensure it's
up-to-date:

Bash

sudo apt install chromium-browser -y

2.
3.

Set Browser to Kiosk Mode (Optional but Recommended): For a dedicated cash
register, you can set Chromium to launch in kiosk mode, meaning it will go directly to
your POS URL and fill the entire screen, preventing users from accessing other parts of
the Pi.



Edit the autostart file:
Bash
sudo nano ~/.config/Ixsession/LXDE-pi/autostart

o

Add or modify the following line, replacing YOUR_POS_URL with the actual URL of your

web-based POS:
@chromium-browser --start-fullscreen --incognito YOUR_POS_URL

o (Using --incognito ensures a fresh session each time, good for shared use).
o Save and exit (Ctr1+0, Enter, Ctr1+X).
o Reboot your Pi: sudo reboot

Option B: Self-Hosted Open-Source POS (More Complex, but Full Control)

This involves installing a local server and a database on your Raspberry Pi, then deploying an
open-source POS application. This is generally more involved and requires some technical
expertise.

Install a Web Server (e.g., Apache or Nginx):
Bash
sudo apt install apache2 -y

1.

Install a Database (e.g., MariaDB/MySQL):

Bash

sudo apt install mariadb-server -y

sudo mysql_secure_installation # Follow prompts to secure your database

2.

Install PHP (or other language runtime, depending on POS software):
Bash
sudo apt install php libapache2-mod-php php-mysql -y

3.
4. Download and Install Your Chosen POS Software:

Floreant POS: Requires Java. Download the application, and you'll typically run it as a
standalone Java application.

Bash

sudo apt install default-jdk -y # Install Java Development Kit

# Download Floreant from their website and follow their installation instructions.

# This usually involves running a .jar file.
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o Other PHP/MySQL-based POS systems: Download the source code, extract it
to your web server's document root (/var /www/html/ for Apache), create a
database, and run the installation script provided by the POS software.

Example for a generic PHP/MySQL POS:

Bash

sudo wget https://example.com/your-pos-software.zip # Replace with actual URL
sudo unzip your-pos-software.zip -d /var/www/html/your-pos-folder

sudo chown -R www-data:www-data /var/www/html/your-pos-folder

sudo chmod -R 755 /var/www/html/your-pos-folder

# Then access http://localhost/your-pos-folder in your browser to complete setup.

Step 3: Connect and Configure Peripherals
This is where the Raspberry Pi shines in terms of compatibility with standard USB devices.

1. USB Barcode Scanner:

Plug the scanner into a USB port on your Raspberry Pi.
Most USB barcode scanners act as a keyboard input device. When you scan a
barcode, it will "type" the barcode number into whatever field is currently active.

o Testit: Open a text editor (e.g., Leafpad) and scan a barcode. The numbers
should appear.

o Configuration within POS software: Your POS software will have a field for
product barcodes. When adding/editing products, simply scan the barcode into
that field. During sales, click/focus on the barcode input field and scan the item.

2. USB Thermal Receipt Printer:

o Plug the printer into a USB port.

o ldentify Printer: Open a terminal and run 1susb. Look for an entry that
corresponds to your printer (e.g., "Epson Corp.", "STAR Micronics"). Note the
Vendor ID and Product ID if available.

Install CUPS (Common Unix Printing System): This is the standard printing system for Linux.
Bash

sudo apt install cups -y

sudo usermod -a -G Ipadmin pi # Add 'pi' user to printer admin group

sudo service cups restart

o



o Access CUPS Web Interface: Open Chromium and go to
http://localhost:631. You might need to authenticate with your Raspberry
Pi username and password.

o Add Printer: Go to Administration > Add Printer. CUPS should detect
your USB printer. Follow the prompts to select the correct driver (sometimes a
generic thermal printer driver like "ESC/POS" or "Raw" will work if a specific
driver isn't available). Print a test page.

o Configure in POS software: Your POS software will need to be configured to
use this printer.

m Web-based POS: Some web-based POS systems have built-in receipt
printing via the browser's print function, or they might integrate with a
cloud print service. Others might require a small local print server
application (e.g., qZ Tray or similar) to bridge the web application to the
local printer.

m Floreant POS: Floreant has its own printer configuration within its
settings. You'll typically select a "CASH_DRAWER" or "RECEIPT" printer
and configure the port (e.g., /dev/usb/1p0).

3. USB Cash Drawer:

o Many cash drawers connect directly to a thermal receipt printer via an RJ11/RJ12
cable. The printer then triggers the drawer to open after printing a receipt.

o If your cash drawer connects directly to the Pi via USB, it will likely appear as a
serial device (/dev/ttyUSB@ or similar). You'll need to send specific escape
codes to open it.

o With Receipt Printer: If connected to the printer, configure the POS software to
send the "open cash drawer" command to the printer. This is often an ESC/POS
command (e.g., ESC p 6 25 25).

o Direct USB: This is more complex and depends on the specific drawer. You
might need to write a small script to send the command, or find a POS system
that explicitly supports it.

Step 4: Secure Your Setup

1. Change Default Passwords: You already did this for your Raspberry Pi. Also change
default passwords for your POS software and any databases.

Enable Firewall:

Bash

sudo apt install ufw -y

sudo ufw enable

sudo ufw allow ssh # If you need remote access

sudo ufw allow 80/tcp # If running a web server for POS



sudo ufw allow 443/tcp # If using HTTPS
sudo ufw status

2.

Disable Unnecessary Services: Stop and disable any services you don't need to reduce attack
surface and free up resources.

Bash

sudo systemctl disable service_name

3.

Regular Updates: Keep your Raspberry Pi OS and POS software updated.
Bash
sudo apt update && sudo apt full-upgrade -y

4.
5. Physical Security: Keep the Raspberry Pi and peripherals in a secure location, out of
easy reach of customers. Consider a tamper-proof case.

Step 5: Test and Train

1. Thoroughly Test:

Add products.

Process sales (cash, card if using a card reader).

Print receipts.

Open the cash drawer.

Handle returns/refunds.

Test inventory updates.

Generate reports.

2. Train Staff: Ensure anyone who will be using the cash register is fully trained on how to
operate the POS software and handle common scenarios.

3. Backup Data: Implement a regular backup strategy for your POS data, especially if
you're self-hosting the database. This could be as simple as regularly copying the
database files to a USB stick or cloud storage.
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Limitations and Considerations:

e Payment Processing: This tutorial focuses on the cash register aspect. Integrating
credit card processing usually requires a separate card reader that connects to your



POS software or a payment gateway. Solutions like Square or SumUp often provide their
own card readers that integrate with their cloud-based POS.

e Performance: While a Raspberry Pi 4 is capable, complex POS software with large
databases might eventually hit performance limitations. For very high-volume
businesses, a dedicated PC might be necessary.

e Support: With an open-source or DIY solution, you're primarily responsible for
troubleshooting. Commercial POS systems come with dedicated support.

e Scalability: If your business grows significantly, you might eventually outgrow this
budget setup and need to invest in more robust hardware and software.

e Internet Dependency: If you choose a cloud-based POS, a stable internet connection is
crucial. Consider a backup internet option (e.g., mobile hotspot) or a POS system with
robust offline capabilities.

By following these steps, you can create a highly functional and affordable cash register system
for your business using a Raspberry Pi, empowering you to manage sales and inventory without
breaking the bank. Good luck!
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