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ABSTRACT—  

In the modern digital age, where speed and convenience are paramount, traditional manual methods of managing restaurant operations have become increasingly 

inefficient. This paper presents the design and development of a Restaurant Point of Sale (POS) System that streamlines order management, billing, and real-time 

transaction tracking. The system leverages PHP for backend processing and MySQL for structured data storage. By integrating features such as dynamic billing, 

digital receipts, and user role authentication, the proposed system enhances both customer experience and administrative control. Furthermore, the POS system 

reduces operational errors and improves data visibility, making it a viable solution for both small and large-scale food businesses. 
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INTRODUCTION 

    The food service industry is evolving rapidly in response to rising customer expectations, technological advancements, and competitive pressure. 

Efficiency, precision, and speed have become critical parameters that define success in restaurant operations. Manual processes, including handwritten 

orders and cash register-based transactions, often result in delays, miscommunication, and revenue loss. 

 

    To address these issues, Point of Sale (POS) systems have become integral to restaurant operations. A modern POS system not only handles billing 

but also manages orders, monitors inventory, and provides insights into customer behavior and sales performance. With features such as cloud integration 

and wireless access, these systems bring flexibility and convenience to both customers and restaurant staff. 

 

    This paper proposes a POS system designed with an intuitive interface, backend automation, and real-time analytics. The system supports multiple 

roles—admin and customer—with distinct privileges, ensuring operational security and seamless functionality. This will help a lot in the inventory 

management for various restaurants. 

PRIOR STUDIES  

    Over the years, research and development in POS systems have significantly evolved. Early systems were hardware-centric, primarily focused on cash 

handling and transaction logging. As digital infrastructure grew, POS systems transitioned into software-based platforms offering cloud storage, mobile 

payment integration, and analytics. 

 

    Modern studies emphasize the incorporation of artificial intelligence for personalized menu recommendations, stock forecasting, and real-time 

feedback collection. Additionally, recent advancements highlight the necessity for secure digital payment gateways due to rising threats related to data 

privacy and transaction fraud. 

 

    The growing adoption of mobile and web-based ordering interfaces has also enhanced customer engagement while reducing operational delays. Studies 

agree that efficient POS systems contribute significantly to a restaurant's ability to scale, adapt, and meet dynamic customer expectations. 
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RELATED WORK 

    Several academic studies and industrial analyses have focused on the continuous transformation of Point of Sale (POS) systems within the restaurant 

sector, particularly in terms of automation, efficiency, security, and customer engagement. 

 

    Earlier implementations of POS systems were largely mechanical or electrical, functioning as advanced cash registers. These systems were limited to 

basic sales logging and receipt generation. With the evolution of computing, contemporary POS systems have transitioned into comprehensive software 

platforms that leverage cloud computing, artificial intelligence (AI), and mobile technologies to streamline restaurant operations. 

 

    Cloud-based POS platforms have gained significant attention for enabling remote data access, enhanced data security, and seamless system 

synchronization across multiple terminals. According to research, these systems improve operational control for restaurant owners, providing tools to 

manage inventory, monitor live orders, and analyze customer preferences from any location. 

 

    Studies also highlight the integration of mobile and web ordering systems as an impactful innovation in restaurant service. These platforms reduce wait 

times, minimize human error, and enhance customer convenience by enabling remote ordering and contactless transactions. Tablets and handheld devices 

used by staff facilitate real-time order processing and improve communication between the kitchen and front-end service staff. 

 

    Artificial Intelligence has been explored in POS systems for enhancing the decision-making process. AI-driven recommendation engines can suggest 

menu items based on customer purchase history and seasonal trends. Machine learning algorithms also support inventory forecasting and dynamic pricing, 

contributing to more efficient stock management and revenue optimization. 

 

    Another critical area of research is the security of electronic payment systems within POS frameworks. With the surge in digital transactions, secure 

payment gateways, encryption protocols, and fraud detection mechanisms have become integral features. Touchless payment technologies, including 

NFC and biometric authentication, are being adopted to ensure secure and user-friendly experiences. 

 

    In summary, related work indicates a growing emphasis on data-driven, intelligent, and secure POS ecosystems that align with the evolving demands 

of the restaurant industry. These innovations collectively support higher operational efficiency, better customer service, and improved profitability. 

METHODOLOGY 

The development of the Restaurant Point of Sale (POS) system follows a structured methodology that emphasizes user roles, real-time transaction 

management, and automated billing processes. The application is designed using PHP for backend scripting and MySQL for data management, ensuring 

seamless interaction between the system components and database. 

1. Roll-Based Access and Authentication 

    The system incorporates two primary user roles: Administrator and Customer. Secure login functionality is enforced to differentiate between user 

privileges. Admin users can manage menu items, oversee customer transactions, and monitor historical data. Customers, upon authentication, are granted 

access to the menu interface for placing orders. Encrypted credentials stored in the MySQL database are validated via PHP functions to preserve data 

integrity and restrict unauthorized access. 

2. Order Placement and Data Handling 

Customers interact with a responsive menu interface that displays real-time item availability and pricing. Upon order submission, PHP scripts process 

the request by verifying item quantities and calculating subtotals. Validated orders are assigned unique transaction IDs and stored in the MySQL database. 

This structure enables easy retrieval and tracking of order records by administrators. 

3. Dynamic Bill Computation 

The system automates billing by calculating total amounts based on selected items and respective quantities. Subtotals are derived by multiplying item 

prices with quantities, followed by the addition of taxes and service charges if applicable. PHP handles these operations dynamically, ensuring accurate 

computations before proceeding to the final billing stage. 

4. Receipt generation and printing 

Upon order confirmation and bill finalization, the system generates a structured receipt containing order details, transaction ID, timestamps, and pricing 

breakdowns. PHP-based formatting scripts produce printer-friendly receipts that can be outputted through a connected thermal printer. These receipts 

serve as transaction proof and support order dispute resolution. 

 RESULTS 

    The developed Restaurant Point of Sale (POS) system was subjected to rigorous testing across various operational scenarios to ensure it met the 

functional expectations and usability standards outlined in the methodology. The evaluation primarily focused on assessing the system’s performance 

from both the administrator's and the customer's perspectives, highlighting its ability to manage data, automate billing, and generate structured outputs. 
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Fig:1(Admin Dashboard) 

    The administrator module of the application was observed to function as the central command panel, allowing users with administrative privileges to 

access and manipulate core features such as menu item management, order monitoring, and sales tracking. Upon login, administrators were directed to a 

dynamic dashboard interface that displayed real-time metrics including total orders, sales figures, and recently processed transactions. This functionality 

significantly reduces the overhead involved in manual data logging and reporting. The screenshot in Figure 1 illustrates the administrator dashboard with 

visible control elements for updating menu items, checking customer orders, and managing system logs. 

 

    From the customer's standpoint, the interface delivered a seamless and interactive experience. Once authenticated, customers could view the digital 

menu, select food items, adjust quantities, and proceed to place orders. The menu interface dynamically updated the subtotal as items were added or 

removed, thereby enhancing transparency and aiding decision-making. The system ensured that all order details were correctly logged into the database 

with corresponding transaction identifiers. Figure 2 shows the customer interface displaying item selections, real-time price updates, and checkout options. 

 

 

 

 

 

 

 

 

 

 
 

 

Fig:2(Customer view of menu interface) 

    Upon order confirmation, the billing component automatically computed the total payable amount by aggregating item prices, multiplying by quantities, 

and adding applicable taxes or service fees. The computation was executed in real-time through backend PHP scripts, ensuring immediate feedback to 

the customer and minimizing the risk of manual error. The detailed billing breakdown presented on the confirmation screen, as shown in Figure 3, allowed 

users to review their order before proceeding with the transaction. 

Fig:3(Billing module showing calculated taxes) 
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    Subsequent to payment confirmation, the system generated a digital receipt formatted for print compatibility. This receipt was designed not only for 

immediate visual clarity but also to conform to the standard layout required by thermal receipt printers commonly used in restaurants. The format included 

essential details such as the list of items ordered, corresponding individual prices, quantity, total cost, transaction identification number, and the exact 

timestamp of the transaction. Furthermore, the receipt was structured in a minimalist yet readable design, ensuring all critical information was visible at 

a glance. The automatic generation of such receipts allowed for consistent documentation across all transactions, significantly reducing errors associated 

with handwritten bills. This digital record also facilitated easy verification and improved service quality by enabling quick reference in case of customer 

inquiries or refund processing. Figure 4 provides a visual representation of the printed receipt, emphasizing its clarity and the structured layout that 

enhances accountability in customer transactions. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig:4(Receipt ready to print) 

VI. CONCLUSION 

The implemented Restaurant Point of Sale (POS) System improves both order management and billing functionality through its convenient system 

architecture. The PHP and SQL implementation provides safe database operations and live order monitoring which enables users to choose their selections 

and managers to track active orders effectively. The system achieves automation of restaurant operations by focusing its fundamental features on order 

processing while also adding bill generation and receipt printing capabilities. 

 

The addition of an ordering interface benefits customers by decreasing mistakes and providing them more convenient service. The administrator dashboard 

presents restaurant personnel with an organized display of active orders alongside already completed ones in order to maintain smooth order processing. 

The system generates and prints receipts to provide documented records for both restaurant management and their customers during purchasing activities. 

 

The system fulfills its primary targets through its lightweight structure which specifically meets requirements of restaurant settings. Additional 

improvements aimed at restaurant operations will include inventory tracking and data analysis capabilities as well as features for electronic payment 

processing but the current system primarily handles essential functions. The project proves that implementing this simple but potent POS system enables 

restaurants to enhance efficiency and accuracy while providing better management service quality in their operations. 
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