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1. INTRODUCTION

The development of information technology has driven digital transformation in various service sectors, including
the culinary industry. One form of technology utilization that has been increasingly applied in cafes is a Quick Response
Code (QR Code)-based ordering system. This technology allows customers to access menus directly through mobile
devices without requiring physical media, making the ordering process more efficient and flexible. Research by Falah [1]
shows that the implementation of QR Code—based ordering systems can improve service effectiveness in food court areas,
particularly in reducing queues and order recording errors.

Several previous studies have developed QR Code-based digital transaction systems focusing on reducing physical
contact and improving payment efficiency. Studies emphasizing the development of QR Code-based electronic receipts
generally aim to minimize the use of physical receipts and support contact-less services, especially in post-pandemic
conditions. Saxena et al. [2] proposed an automated ordering system integrated with order and billing management, while
mobile web-based cafe ordering research by A. Sagaf and Ibrahim [3] emphasized ease of menu access for customers. In
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addition, the application of QR Code technology in web-based systems has also been implemented in other contexts, such
as attendance systems [4], demonstrating that QR Code technology is effective for digital identification and data recording.

However, most previous studies still position e-receipt systems merely as replacements for physical receipts and
do not directly integrate them with the ordering workflow, cashier confirmation, and Point of Sale systems in a unified
process. In many cases, customers act only as recipients of transaction information without having independent access to
review order details and billing information after payment is completed. [5]

From a system development perspective, several studies have adopted the agile method to support flexibility in
accommodating changing requirements during development. This approach is suitable for systems that require continuous
evolution; however, it is less appropriate for research focusing on system design with clearly defined functional
requirements from the outset. Therefore, this study adopts the waterfall method as the system development approach, as it
provides structured and well-documented stages suitable for developing web-based ordering systems within a controlled
scope. [6]

This research aims to implement a QR Code-based cafe ordering system integrated with a Point of Sale (POS)
system and electronic receipts. Unlike previous studies that focus primarily on contact-less transaction aspects, this study
emphasizes the active role of customers in accessing and downloading digital payment receipts after the payment process
has been confirmed by the cashier. As a result, customers can independently verify order details and billing records stored
in the system. The system development in this study is limited to the functional testing stage to ensure that the system meets
the predefined requirements.

Several studies have also highlighted the use of web-based electronic receipts as an effort to minimize physical
contact during transaction processes, particularly in cafe and retail services [7]. However, these studies generally focus on
replacing physical receipts without integrating customer ordering systems and Point of Sale systems into a single, cohesive
transaction workflow.

2. RESEARCH METHOD

This study employed a software engineering approach using the Waterfall development model to develop a QR
Code—based café ordering system integrated with a Point of Sale (POS) system and electronic receipt (e-receipt). The
selection of the Waterfall method was based on the characteristics of system requirements that were clearly defined from
the beginning, as well as the limited scope of the research, which focused only on the functional testing stage.

According to Aceng Abdul Wahid [8], the Waterfall method is a sequential and systematic system development
model in which each phase must be completed before proceeding to the next stage. This approach is considered suitable
for information system development that requires comprehensive documentation and a well-structured workflow.

2.1 System Development Model (Waterfall)
The Waterfall model applied in this research consists of several main phases, as described below.

Requirements

Maintenance

Figure 1. System Development Model Waterfall
Data Taken From Author 2026

2.1.1 System Requirements Analysis

The system requirements analysis phase was conducted to identify both functional and non-functional requirements
based on the cafe case study. System requirements were obtained through an analysis of conventional ordering business
processes and commonly encountered issues, such as long customer queues, order recording errors, and limited customer
access to payment receipts.

At this stage, system actors were identified, including customers, cashiers, and administrators, along with their
respective access rights and functionalities. This approach is consistent with the research conducted by Suharianto et al. [9],
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which emphasizes the importance of requirements analysis in QR Code-based ordering systems to improve service
efficiency.
2.1.2 System Design

The system design phase aimed to model the analyzed requirements into UML diagrams and database diagrams.
This design process provides a comprehensive overview of the system structure and the interaction flow among system
components.

a. Use Case Diagram

The Use Case Diagram was used to describe the interactions between system actors and the system itself. This
diagram models key system functions such as QR Code scanning, menu selection, payment confirmation, order
management, and e-receipt downloading. This approach refers to the study by M. F. A. Nasution and L. Hanum [4], which
demonstrated that Use Case Diagrams are effective in mapping functional requirements in QR Code—based systems.
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Figure 2. Use Case Diagram Pelanggan — Kasir
Data Taken From Author 2026

Overall, the workflow depicted in this diagram demonstrates a well-integrated interaction between the Customer
and the Cashier, where each activity is interconnected and supported by the system to ensure that the ordering, payment,
and order completion processes operate efficiently, transparently, and are fully controlled end-to-end.
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Figure 3. Use Case Diagram Kasir — Admin
Data Taken From Author 2026
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The workflow presented in this diagram demonstrates that the login process serves as the central control point for
all system functions, both for the Cashier and the Admin. Once authentication is successful, each actor performs their
respective roles and responsibilities according to operational requirements, allowing the system to support transaction
management, activity monitoring, and data configuration in a structured, secure, and well-controlled manner.

b. Sequence Diagram

The Sequence Diagram was used to illustrate the dynamic interaction flow among system objects based on time
sequence. This diagram shows the process starting from the customer scanning the QR Code, the system validating the
table, the customer placing an order, the cashier confirming the payment through the POS system, and finally the system
generating the electronic receipt. The use of Sequence Diagrams helps ensure that the system runtime flow operates
consistently and in an integrated manner. This is aligned with the automated system approach proposed by Richa Saxena

etal. [2].
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Figure 4. Ordering and Payment Sequence Diagram
Data Taken From Author 2026
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¢. Activity Diagram

The Activity Diagram was used to model the overall flow of user and system activities. This diagram illustrates
the business process of ordering, starting from QR Code scanning, menu selection, payment, to allowing customers to view
order status and download digital payment receipts. This approach supports the research conducted by Falah [1], which
emphasizes the importance of process flow visualization in web-based ordering systems.
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Figure 5. Cafe Ordering System Activity Diagram
Data Taken From Author 2026

The activity diagram illustrates the food ordering workflow involving the Customer, the System, and the Cashier
within an interconnected process. The workflow begins when the Customer scans the QR Code available at the table. After
the QR Code is scanned, the System performs a validation process to ensure that the QR Code is valid and usable. If the
QR Code is invalid, the process is immediately terminated. If the QR Code is declared valid, the System generates an order
ID as the identity of the ongoing transaction.

Once the order ID is generated, the Customer is able to view the list of available menu items. The Customer then
selects the desired menu items along with their quantities, followed by reviewing the order details as a verification step
before submitting the order. After the Customer confirms the order, the System stores all order details and automatically
sets the order status to “waiting for payment,” indicating that the order has been recorded but not yet paid.

In the next stage, the Cashier logs into the POS system to manage the transaction. After successfully logging in,
the Cashier can view the list of incoming orders from customer tables. The Cashier then confirms the payment based on the
payment method selected by the Customer, either cash or cashless. Once the payment method is processed, the Cashier
updates the order status according to the payment result.

The System subsequently stores the confirmed payment data and proceeds with the generation of an electronic
receipt (e-receipt). After the e-receipt is successfully generated, the Customer can view the updated order status through
the system. As the final step of the workflow, the Customer is also able to download the receipt as official proof of payment.
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d. Entity Relationship Diagram (ERD)

The Entity Relationship Diagram (ERD) was used to design the system database structure. The ERD illustrates
relationships among entities such as user, role, table, menu, order, order detail, payment, and receipt. This database design
aims to ensure data integrity and consistency among tables within the system.

A well-structured database design is crucial in digital transaction systems, as explained by Akbar and Haryanti
[10].
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Figure 6. Cafe Ordering System Entity Relationship Diagram
Data Taken From Author 2026

The ERD represents the core data structure of a QR Code—based ordering system that is integrated among
customers, cashiers, and the back-end system. The data flow begins with the role entity, which functions to define user
access rights within the system. Each role can be assigned to multiple users, while each user is associated with a single
specific role. The user entity stores identity information such as name, email, password, and active status, which are later
used for authentication and authorization processes when users access the website, either as cashiers or administrators.

The table entity serves as the initial link between customers and the ordering system. Each table contains a table
number, QR token, and table status indicating whether the table is available or currently in use. When a customer scans a
QR Code, the system identifies the table based on this data and then creates an order entity as the core transaction record.
The order is associated with the table and the user responsible for handling the transaction, and it stores the order time,
order status, and total price, which are continuously updated as the process progresses.

The order entity is further related to the order detail entity, which stores detailed information about the ordered
items. Each order detail links an order to a specific menu item, including the quantity and subtotal price. The menu entity
stores information about the available food and beverage items, including menu name, category, price, and menu status.
This relationship allows a single order to consist of multiple menu items while ensuring that menu data remains separately
managed and consistent.

Once the order is confirmed, the process continues to the payment entity, which records the payment method,
payment amount, and payment time. The payment entity is directly linked to the order, enabling each financial transaction
to be clearly traced back to its corresponding order. From this payment process, the system subsequently generates a receipt
entity that stores the digital receipt link and receipt generation time as official proof of transaction that can be accessed by
the customer.

If this ERD is implemented within a website, the data structure strongly supports an integrated and scalable system
workflow. The website can leverage the relationships among entities to display menus in real time, manage order statuses,
and process payments efficiently. User- and role-based authentication enables clear access separation between
administrators, cashiers, and other roles, thereby maintaining system security and control. In addition, the integration of
tables and QR Codes simplifies the customer experience by allowing orders to be placed directly without login, while all
activities are still systematically recorded in the backend. Overall, this ERD reflects a solid foundation for developing a
modern, structured, and extensible ordering website capable of supporting café operations in an end-to-end manner.

2.1.3 System Implementation

The implementation phase involved translating the system design into a web-based application. The system was
developed based on a self-service ordering concept, where customers place orders by scanning QR Codes available on each
table. After the customer completes the order, the cashier confirms the payment through the POS system, and the system
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automatically generates an electronic receipt that can be accessed and downloaded by the customer. This integrated ordering
system implementation extends the e-receipt concept previously developed by Alfian Badarul Tamam et al. [7].
2.1.4 System Testing

The system testing phase was conducted using functional testing to ensure that all system functions operated
according to the defined requirements. Testing covered QR Code scanning, menu ordering, payment confirmation, order
status updates, and the generation and downloading of electronic receipts.

This research was limited to the functional testing stage without proceeding to the maintenance phase, in
accordance with the research objective of system validation. This approach is consistent with the comparative study of the
Waterfall method conducted by Aries Widyantoro et al. [11].

3. RESULTS AND DISCUSSION
3.1 Results of System Prototype Implementation

The result of this study is a prototype of a QR Code—based cafe ordering website designed for academic purposes
and system flow testing. This prototype functions to visualize the cafe ordering business process in a digital form without
direct implementation of a back-end system or database.

The system usage flow begins when customers scan the QR Code available at each table. The QR Code directs
customers to the ordering website page, which displays the table number information along with an order ID that is
automatically generated by the system. This approach is consistent with the study conducted by Suharianto, Pambudi,
Rahagiyanto, and Suyoso [9], which states that the implementation of QR Codes can improve ordering time efficiency in
restaurants and cafes.

After accessing the ordering page, customers can view the list of available food and beverage menu items, select
the desired order quantities, and view the total price in real time. The user interface is designed to be simple and intuitive
to ensure ease of use for first-time users. This design aligns with the findings of Fitriani et al. [12], which emphasize the
importance of accessibility and clarity of information in QR Code—based ordering systems.

Ofzid0

Figure 7. QR-Code Ordering System
Data Taken From Author 2026
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Figure 8. Menu Ordering Café
Data Taken From Author 2026

3.2 Payment Process and Order Confirmation

After the customer completes the ordering process, the system displays the order status page with the status
“Waiting for Payment.” At this stage, the customer is directed to complete the payment through the cashier. The cashier
then performs payment confirmation via the cashier page provided in the system prototype.

The role of the cashier in validating payments and updating order statuses reflects the concept of a Point of Sale
(POS) system. This is consistent with the study by Putri et al. [13], which states that POS systems play a crucial role in
improving the effectiveness of transaction management and café operations. In addition, research by Alexander and Husufa
[14] also emphasizes that web-based POS systems provide convenience in centralized transaction management.

Once the payment is confirmed by the cashier, the customer’s order status changes to “Payment Successful” or
“Order Completed.” This status update provides assurance to the customer that the transaction has been successfully
processed by the system.

Please proceed ta the cashier for payment

Order Details

M:liq 1I!."A Pizza $5196
Classc Burger 5059
Fn 1-pL.tmnn 3450
Gmf" Tea $5.08
Chicken Wings 52250
Mu’__f.!.rr:\la Sticis $1.00
.Gri\l-nd Chicken Sandwich $29.97

leed Latte §1497
Total §149.87

Start Mew Oner

Figure 9. Waiting-list and Confirm Cashier
Data Taken From Author 2026

Cashier Dashboard

Welcome, John Doe

{» Logout

Active Tables
Click on a table to view order details

g Tabl

Waiting for Payment
3 items $16.99

Figure 10. Cashier Dashboard

277


https://issn.lipi.go.id/terbit/detail/20220218051616231
https://issn.lipi.go.id/terbit/detail/20220218051616231
https://issn.lipi.go.id/terbit/detail/20220218111684759
https://issn.lipi.go.id/terbit/detail/20220218111684759

JISTR, Volume 5, Issue 2, May 2026 P ISSN 2828-3864; E ISSN: 2828-2973

4 Back to Dashboard

Order Detail Completed
Table 17 « ORD-60TZR3ZB6
Order Items
Classic Burger $8.99
1% $899
Cappuccino $4.50
1% %450
French Fries $3.50
1% $350
Total Payment $16.99

Update Order Status

Payment received via Cash

Order Completed

Figure 11. Payment Confirm and Order Completed
Data Taken From Author 2026

3.3 Purchase Detail Display and Digital Receipt

As the final outcome of the ordering process, the system displays a purchase detail page containing transaction
information such as the total payment amount, transaction ID, payment method, transaction date, and merchant identity.
This page also provides a “Download Receipt” button that allows customers to independently download the receipt or proof
of payment.

The use of digital receipts is consistent with the study by Rabbani [15], which states that digital-based payment
systems and transaction records can improve efficiency and reduce dependence on physical documents. In addition,
research by Farhan and Shifa [16] emphasizes that the implementation of QR-based digital payment systems supports
digital transformation in micro, small, and medium enterprises (MSMEs).

©

Payment Successful!

Your payment has been processed successfully. You
will receive a confirmation email shortly.

Amount $149.99

Transaction |D TXN-789123456

Payment Method R 4242

Date Dec 15, 2024

Merchant TechStore Pro
B Receipt sent to customer@example.com

&, Download Receipt

€ Return to Store

Figure 12. Detail Payment and Download Recepit
Data Taken From Author 2026

3.4 Discussion of Research Results

Based on the prototype testing results, the QR Code-based cafe ordering system developed in this study has
successfully represented the system workflow in a clear and easily understandable manner. Each actor, namely the customer,
cashier, and admin, has distinct roles and access rights in accordance with the system requirements.
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The use of the Waterfall method in this research provides a structured and well-documented development process.
This finding is consistent with the view of Aceng Abdul Wahid [8], who states that the Waterfall method is highly suitable
for system development projects in which requirements are clearly defined from the beginning. Comparative studies by [10]
as well as Widyantoro et al. [11] also indicate that the Waterfall method remains relevant for small- to medium-scale
information system projects.

Although this prototype has not yet been directly integrated with a back-end system and database, the research
results have achieved the primary objective of the study, which is to validate the system workflow and user interactions
through an interface prototype. Therefore, the QR Code Cafe System prototype can serve as a foundation for further system
development as well as an academic demonstration tool during thesis defense or evaluation sessions.

4. CONCLUSION

Based on the design and discussion results that have been conducted, it can be concluded that the objectives of this
study, as described in the introduction chapter, have been successfully achieved. This research aimed to design a QR Code—
based cafe ordering system that facilitates the ordering process, improves service efficiency, and provides a clear system
workflow for customers, cashiers, and administrators.

The research results indicate that the developed QR Code Cafe System website prototype is able to represent the
digital ordering workflow, starting from customers scanning the QR Code at the table, accessing the menu, placing orders,
and obtaining order status and transaction details after payment confirmation by the cashier. The prototype also features a
digital receipt function that allows customers to independently download their transaction receipts, thereby enhancing
transparency and accessibility of transaction information.

The application of the Waterfall method in this study has proven to be effective in supporting a structured and
systematic system design process. Each development phase, from requirements analysis to prototype design, was conducted
clearly and well-documented. This demonstrates that the Waterfall method remains relevant for information system
development research in which system requirements are clearly defined from the outset.

Although the developed system is still in the form of a prototype and has not yet been directly integrated with a
back-end system and database, the research outcomes have fulfilled the primary focus of the study, namely validating
system workflows and user interactions. The resulting prototype can be used as an academic demonstration medium and as
a foundation for the development of more complex systems in the future.

As a prospect for further development, future research may integrate the system with a back-end and database to
support real-time data management. In addition, the payment system can be enhanced by adopting digital payment methods
such as QRIS, as well as adding features for automatic financial reporting and stock management. With these developments,
the QR Code—based cafe ordering system has strong potential to be practically implemented in real cafe and restaurant
business environments.
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