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Abstract 

The development of an Android-based reservation and medical record management app is key to improving customer experience 

and operational efficiency in the beauty salon industry. At Salon Kezia Pasuruan, challenges such as long queues and inefficient 

manual recording of customer treatment histories have been identified, leading to customer dissatisfaction and operational 

bottlenecks. This study explores the use of Firebase, offering features like Authentication, Firestore, Cloud Messaging, and Cloud 

Functions, to create a reliable mobile solution. Firebase enables real-time data management, secure authentication, and efficient 

notifications, enhancing both salon operations and customer experience. Developed with the Waterfall model and MVVM 

architecture, the app showed positive results in reservation and medical record management. Users can easily book appointments 

and access treatment history, with fast data transfer powered by Firebase. With response times of 120 ms for reads and 140 ms 

for writes, Firebase ensures seamless performance. The app reduced booking time by 79.91% compared to manual methods. 

Further development is recommended to include staff management and real-time analytics for optimized service and better 

customer insights. 
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I. INTRODUCTION 

Technology has a strategic role in supporting the 

improvement of service quality as well as business 

competitiveness, including in the beauty salon industry. One of 

the main challenges faced by beauty salons is the efficient 

management of customer queues and treatment records [1]. 

With the increasing demand for fast and organized services, 

mobile applications are becoming an indispensable solution to 

overcome this problem [2]. Therefore, the development of an 

Android-based queue reservation and treatment record 

application is important to improve customer experience and 

operational efficiency. 

Based on data from the Central Statistics Agency (BPS) [3], 

mobile phone usage in Indonesia continues to increase, with 

67.88% of the population owning or using at least one active 

mobile number in 2022. This figure shows an increase 

compared to the previous year of 65.87%. In addition, the 

proportion of the population accessing the internet also reached 

66.48%, most of which was done through mobile devices. This 

trend indicates a strong public acceptance of technology, 

supporting the need for mobile-based solutions in various 

sectors, including beauty and healthcare. This  data supports the 

relevance of Android-based application development as a 

solution for modern operational services in the health and 

beauty sector.  

The development of this application uses the Waterfall 

method [4], which consists of structured stages such as 

Communication, Planning, Modeling, Construction, and 

Deployment, so that each stage can be evaluated before 

proceeding to the next stage. In addition, this application was 

built by applying MVVM (Model-View-ViewModel) 

architecture to ensure the separation of business logic, 

presentation logic, and data, which facilitates code 

management and future feature development [5]. 

Firebase, as an application development platform provided 

by Google, offers various services that can help developers 

build high-quality applications faster [6]. With features such as 

Firestore for real-time data storage, Authentication for user 

security, Cloud Functions for backend logic, and Firebase 

Cloud Messaging (FCM) for notifications, Firebase is an ideal 

choice to support Android-based application development [7]. 

The integration of these services not only speeds up the 

development process but also improves application 

functionality and security. 

Previous research has shown how Firebase-based 

technologies can support application development in various 

sectors. For example, research by Kurniawan et al. (2021) on 

the implementation of Firebase in a sports facility rental 

application shows that the integration of Firebase 

Authentication, Realtime Database, and Cloud Messaging can 

improve the efficiency of data management and real-time 
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communication [8]. In addition, a study by Khawas & Shah 

(2018) discussed the advantages of Firebase as a NoSQL-based 

backend platform that can store data dynamically with better 

performance than traditional RDBMS [6]. 

This case study focuses on the implementation of Firebase 

in the development of a queue reservation and treatment record 

application at Salon Kezia Pasuruan. Through this research, it 

is expected to analyze how the application of this technology 

can improve the efficiency of salon operations and provide a 

better experience for customers. Thus, the purpose and benefit 

of this research is to design a queue reservation application and 

maintenance record management in the salon by applying 

Firebase technology, to improve the operational efficiency of 

the salon and provide a better customer experience. The 

problem limitation in this research is that the system is 

developed using Android-based and uses Firebase technology, 

which includes features for storage, cloud messaging, 

authentication, Firestore, and cloud functions. 

II. RESEARCH METHODOLOGY  

The research method applied in this research uses the 

Waterfall approach. According to Pressman (2014) Waterfall is 

a structured and systematic method in software development 

[1]. This method consists of several sequential stages, namely 

Communication, Planning, Modeling, Construction, and 

Deployment. Each stage is designed to be completed 

thoroughly before proceeding to the next stage, allowing 

problems to be identified and resolved at an early stage of 

development [2]. 

 
Figure 1. Waterfall Research Method 

The following is an explanation of each stage of the research. 

A. Communication 

This stage involved identifying needs through interviews 

with the owner and staff of Salon Kezia as well as direct 

observation of operational processes. Requirements data was 

collected to understand the existing problems and determine the 

main functions that the application should have, such as a queue 

reservation system, recording treatment records, and automatic 

notifications. 

B. Planning 

Once the system requirements were identified, planning was 

done to determine the project scope, time estimation, and 

technology used. At this stage, Firebase was chosen as the 

backend platform as it offers various features that support more 

efficient application development. Firebase Authentication is 

used to ensure security and ease of user authentication, while 

Firestore provides a real-time data storage solution that enables 

fast and responsive data management. Cloud Messaging is used 

to efficiently send notifications to users, while Cloud Functions 

enables serverless execution of backend logic, reducing the 

burden on server management and facilitating feature 

development. MVVM architecture was chosen to support code 

modularity, simplify management, and enable further 

development that is more structured. 

C. Modeling 

The modeling stage aims to design the system in depth 

through visual representations that describe the processes, 

interactions, and data structures in the application. In this 

research, use case diagrams, flowcharts, and class diagrams are 

used as the main tools in design [3]. Each diagram has a specific 

function in documenting the system  requirements and process 

flow of the application being developed 

The use case diagram developed only focuses on the 

customer as the main actor. This diagram illustrates how 

customers interact with the application to execute various 

functionalities [4]. The main features identified in this use case 

diagram are queue reservation, access to treatment history, and 

receiving notifications. This explanation is depicted visually in 

Figure 2, which shows the interaction between the customer 

and the system in the form of a use case diagram.   

 
Figure 2. Use Case Diagram 

Using use case diagrams, system requirements can be 

analyzed in a more structured manner, ensuring that the 

customer's interaction with the application is well covered in 

the design [5]. These diagrams also help to validate that the 

entire functionality required to fulfill the customer's needs has 

been considered in the development of the application.

 
Figure 3. Application Flowchart 



JSiI | Jurnal Sistem Informasi  

Vol. 12 No. 1 | Maret 2025, Hal. 63-71 

DOI 10.30656/jsii.v11i1.6936 

p-ISSN: 2406-7768 

e-ISSN: 2581-2181 

 

Page | 65       Received: Jan 21st, 2025 | Published: March 21st, 2025 

In addition, flowcharts are used to describe more detailed 

process flows of customer interactions with the system, such as 

the process of reservation booking [4]. This flowchart covers 

the steps that customers take, from selecting an available 

schedule and confirming to getting notifications regarding the 

reservation's status. It is depicted in Figure 3, which shows the 

steps that customers must take in booking a service and how the 

system responds to each stage 

To model the customer-related data structure, a class 

diagram is also used, albeit a simpler one. This diagram depicts 

the "Customer" class that stores attributes such as customer ID, 

name, email address, and maintenance history. Each of these 

attributes supports functionality that will be used in the system, 

such as login, registration, and service history recording. Figure 

4 shows the class diagram depicting the customer data structure 

in the application. 

 
Figure 4. Class Diagram 

D. Construction 

This stage involves developing program code based on the 

design, utilizing Firebase for key features such as Firestore for 

real-time data storage, Authentication for user security, and 

Firebase Cloud Messaging for notifications. The application 

adopts the Model-View-ViewModel (MVVM) architecture to 

enhance code modularity and maintainability. 

The MVVM architecture is chosen for its ability to separate 

concerns effectively, where the Model handles data and 

business logic, the ViewModel manages and prepares data for 

the View, and the View focuses on presentation. This 

separation facilitates easier testing, reduces the risk of errors 

during updates, and supports real-time features through 

efficient data binding between the View and ViewModel [6]. 

 
Figure 5. System Architecture 

E. Deployment 

The application was tested and implemented for users. 

Testing is done using the Blackbox method to ensure each 

function of the application runs as needed [7], such as 

managing reservations, recording treatment records, and 

providing notifications. After testing was completed and all 

features were confirmed to be functioning properly, the 

application was launched for use by Salon Kezia.   

III.  RESULT AND DISCUSSION 

This chapter describes the implementation of Firebase 

technology in the development of an Android-based queue 

reservation and treatment record application. In addition, an 

evaluation of the application's performance is carried out to 

ensure its effectiveness and efficiency in meeting user needs 

A. Firebase Deployment 

The application of Firebase in the development of an 

Android-based queue reservation and treatment record 

application focuses on utilizing the various services provided 

by this platform to support real-time data management, user 

authentication, and notification delivery. In this research, 

Firebase was chosen because it offers an efficient and easy-to-

integrate solution for mobile applications, especially in terms 

of data management, security, and communication between 

users. 

In this research, only five Firebase services are integrated, 

namely Firebase Authentication, Firestore, Storage, Cloud 

Messaging, and Cloud Functions. The process of integrating 

Firebase services in this application is done through the 

following steps: 

a. Register your Google Account to the Firebase service at 

https://firebase.google.com/  

b. Register the Android application (project) to the Firebase 

console using the SHA key of the Android project. 

c. Integrate with Firebase SDK through Gradle as shown in 

Figure 6. 

https://firebase.google.com/
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Figure 6. Firebase Dependency in Android Studio 

1) Firebase Authentication 

The first feature implemented in the development of this 

application is Firebase Authentication, which is used to manage 

user authentication. Firebase Authentication provides various 

authentication methods, including authentication via email and 

password [8]. This service is implemented to ensure user 

security by facilitating efficient implementation of login, 

registration, and token verification systems. This enables 

protection of the confidentiality and integrity of user data 

accessed by the application [9]. 

 
Figure 7. Firebase Authentication 

 
Figure 8. Code Implementation for Authentication 

The authentication process starts with the user registering to 

create a new account. Once the user data is entered, the system 

verifies the data and grants access to the application. Customers 

who successfully login will be directed to the main page to start 

further interaction with the application, such as making queue 

reservations and accessing their treatment history. As seen in 

Figure 7 and Figure 8, the Firebase Authentication 

implementation can be seamlessly integrated into the Android 

app, ensuring a fast and secure login process for users. 

2) Firestore 

Firestore, as a real-time data storage solution, is used to 

store information related to reservations, treatment records, and 

user data. In this research, Firestore is used to ensure that the 

data managed in the application is always up-to-date and can 

be accessed quickly. Firestore enables efficient data storage as 

well as automatic synchronization of data between the 

application and the server, without the need for manual refresh 

[10]. 

 
Figure 9. Firestore 

The data structure in Firestore is divided into collections 

and documents. For example, user data is stored in the "Users" 

collection, while reservation data is recorded in the 

"Reservations" collection. Each document in these collections 

contains relevant attributes, such as user ID, reservation 

schedule, and treatment details. The implementation of 

Firestore in this application allows customers to view their 

treatment history directly and update reservation data if needed. 

 
Figure 10. Code Implementation for Reading Data 

As shown in Figure 10 and Figure 11, the process of storing 

and retrieving data from Firestore is done using the API 

provided by Firebase, which allows the application to store and 

retrieve data from Firestore. Android communicates with 

Firestore efficiently without manually handling network 

communication. By utilizing the Firebase SDK (Software 

Development Kit), developers can access APIs that simplify 

interaction with Firestore through methods such as add(), get(), 

set(), and update(), ensuring real-time data updates and 

improving data management efficiency. This allows 

applications to provide a more responsive user experience 

without significant latency 
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Figure 11. Code Implementation for Data Input 

3) Firebase Storage 

In addition to Firestore, Firebase Storage is used to store 

multimedia files relevant to customer activities, such as photos 

of maintenance records or other documents. This file storage is 

especially important for applications that require the integration 

of images or supporting documents. Firebase Storage utilizes 

cloud to store files, which enables fast and secure access for 

users [8]. 

Each file uploaded to Firebase Storage is associated with a 

specific user, using the user ID as metadata to ensure that the 

file can only be accessed by its owner. In this application, 

customers can upload photos or documents related to the 

maintenance that has been carried out. This supports the feature 

of recording maintenance history with visual media, which 

makes it easier to manage maintenance data. The Firebase 

Storage implementation is shown in Figure 12 and Figure 13, 

which shows how the uploaded files can be stored and accessed 

through the Firebase API efficiently and securely. 

 
Figure 12.  Firebase Storage 

 
Figure 13. Code Implementation for Input Storage 

4) Firebase Cloud Function 

To support more complex application logic and process 

automation, Firebase Cloud Functions are implemented in this 

system. Cloud Functions are used to handle various backend 

tasks, such as automatic updates of reservation status and 

management of notifications that should be sent to customers 

at a certain time [11]. These functions run on the Firebase 

server and can be programmed to respond to changes in data or 

requests made by users [12]. 

 
Figure 14. Firebase Cloud Function 

 

Figure 15. Function for Reservation Update 

An example of the application of Firebase Cloud Functions 

in this research is a function that automatically updates a 

customer's reservation status based on a predetermined time. 

For example, when a customer makes a reservation for a certain 

date, the reservation status will change to "queued" or 

"completed" automatically according to the predefined settings 

in the function. The implementation of Cloud Functions in this 

application helps to reduce the burden of managing the local 

server and improve the efficiency of the application. This can 

be seen in Figure 15 and Figure 16, which illustrate the use of 

Cloud Functions for automatic reservation status updates 

5) Firebase Cloud Messaging 

Finally, Firebase Cloud Messaging (FCM) is used to send 

notifications to app users in real-time [8]. These notifications 

may include notifications about reservation status, maintenance 

schedule reminders, or relevant promotions. FCM is integrated 

into the app to provide a more interactive experience for 

customers [13], by ensuring that they are always up-to-date 

with the services they booked. 
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The FCM implementation involves sending a device token 

to the Firebase server, which is then used to send messages 

directly to the customer's device. This feature is essential for 

improving communication between the app and the user, as 

well as ensuring that the customers always get notifications 

corresponding to their activities. FCM token storage and 

message delivery can be seen in Figure 17 and Figure 18, which 

show the implementation of notifications in the application. 

 
Figure 16. FCM Implementation through Function 

 
Figure 17. Queue Reminder Notification 

 

Figure 18. Code Implementation for Storing FCM Tokens 

B. Application View 

The application interface is designed to provide an intuitive 

and easy-to-use user experience, taking into account the main 

needs of customers in accessing various features [14], such as 

making reservations, managing treatment history, and updating 

profiles. The following is an explanation of the application 

interface that has been designed.  

1) Login and Registration Page 

The application interface starts with two main pages, namely 

the login and registration pages, which allow users to securely 

access the application. In Figure 19(a), we can see the login 

page designed with a simple interface, where users are required 

to enter their email and password to log into the app. This page 

ensures that only authenticated users can access important 

features in the app. 

  
(a)   (b) 
Figure 19. Login (a) and Registration (b) page 

Meanwhile, Figure 19(b) shows the registration page that 

allows new users to create an account. This page is designed to 

be easy to fill in, with a form that only requires basic 

information such as name, email, and password. This 

registration process is essential to initiate the user's interaction 

with the app, allowing them to make reservations and manage 

their personal data. 

2) Home and Profile Page 

Upon successful login, the user is directed to the main page 

of the application which provides an overview of the account 

status and recent activities. Figure 20(a) shows a view of the 

main page that features a clear and easy-to- understand 

navigation menu. This page includes quick access to the app's 

main features, such as reservation booking, treatment history, 

and profile settings. 

In Figure 20(b), a user profile view is shown that allows 

customers to manage their personal information. This page 

allows users to view and edit their data, such as name, email, 

and phone number, so customers can ensure that the 

information recorded in the app is always up to date. The user 

profile can also access the history of treatments that have been 

performed, providing deeper insight into the services received. 
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(a)           (b) 
Figure 20. Main (a) and Profile (b) pages 

3) Reservation Page 

One of the main features of the app is the reservation system 

that allows customers to book services according to the 

available schedule. Figure 21(a) shows a view of the make 

reservation page, where customers can select the desired 

service and choose a suitable time. This interface is designed to 

be easy to use, with clear time selections and settings that 

minimize the possibility of making mistakes in selecting 

schedules. 

    
(a)  (b)      (c) 
Figure 21. Reservation creation page (a), Reservation list (b), and 

Reservation details (c) 

In Figure 21(b), there is a reservation list page that displays 

all the reservations that have been made by customers, 

complete with reservation status and related details. This page 

makes it easy for customers to keep track of their reservations, 

so they can see the reservation history and current status of each 

booking made. Figure 21(c) shows a view of the reservation 

details page, which provides more information about a specific 

reservation, including the services ordered, the time, and the 

status of reservation. This page is designed to provide 

customers with full transparency regarding their reservations, 

as well as allowing them to make changes if needed. 

4) Treatment Record and Edit Profile page 

In addition to reservations, the application also provides 

features to view and manage customer treatment records. 

Figure 22(a) shows the treatment record details page, which 

contains information about the treatments the customer has 

received, including the type of service and the date of treatment. 

This page provides detailed documentation of all procedures 

performed, which helps customers to keep track of their overall 

health or beauty. 

   
(a)  (b) 
Figure 22. Treatment Record Detail (a) and Edit profile (b) pages 

Finally, Figure 22(b) shows the profile edit page, which 

allows customers to update their personal information at any 

time. This page provides convenience in managing personal 

data, such as changing email addresses, phone numbers, or 

passwords, with the aim of improving convenience and 

flexibility for users in using the application 

C. Application Evaluation 

The evaluation of the application was conducted using a 

black-box testing approach to assess the success rate of key 

features without examining the internal structure of the 

program. Black-box testing focuses on the output produced by 

the application based on various input conditions, ensuring that 

the system functions properly from the user's perspective [15]. 

The results showed that all features, including login, 

registration, reservation, notification, and profile management, 

performed as expected, with valid inputs processed correctly 

and error messages displayed for invalid ones 
Table 1. Blackbox Testing Results 

No 
Tested 

Component 
Test Scenario Expected Result 

Test 

Result 

1 Login Page 
User enters a valid 
email and 

password 

The system 

successfully logs in 

and navigates to the 
main page 

Valid 

  

User enters an 

invalid or 
unregistered email 

An error message 

"Invalid email" 
appears 

Valid 

2 
Registration 

Page 

User enters 

complete 

registration data 

Account is 
successfully created, 

and the system 

navigates to the main 

Valid 
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page 

3 
Reservation 

Page 

User selects a 

service and an 

available time 

Reservation is 

successfully saved in 

the system 

Valid 

  
User selects a 
service, but the 

time is unavailable 

An error message 
"Time is not available" 

appears 

Valid 

4 
Treatment 

History Page 

User views the 

previous treatment 
history 

The system displays 

the treatment history 
list 

Valid 

5 Notifications 

Reservation time is 

close to the 

schedule 

User receives a 

reservation reminder 

notification 

Valid 

6 Profile Page 

User updates their 

name or email in 
the profile form 

Profile data is 

successfully updated 
and saved 

Valid 

7 Logout 
User selects the 

logout option 

The system logs out 
and navigates back to 

the login page 

Valid 

 

The average booking time using the application was 18.19 

seconds, significantly faster than the manual method (90.24 

second), representing a 79.91% improvement in efficiency. 

Firebase response times for reading and writing data were 120 

ms and 140 ms, respectively, meeting real-time system criteria. 

These results demonstrate the application’s positive impact on 

operational efficiency and user experience, with black-box 

testing confirming its functionality across all features. Figure 

23 shows the improvements in booking time and efficiency 

before and after implementation. 

 
Figure 23. Avarage Booking Time 

Table 2. Avarage Firebase Response Times 

Operations Time (ms) 

Writing data 140 

Read Data 120 

IV. CONCLUSION 

Based on the discussion and test results, it can be concluded 

that the Android-based queue reservation and maintenance 

record management application developed using Firebase 

technology significantly improves operational efficiency and 

user experience. Firebase provides important features such as 

Authentication, Firestore, Cloud Messaging, and Cloud 

Functions, which facilitate real-time data management, secure 

user authentication, and efficient notification delivery. Based 

on the evaluation, this application shows an impressive 

improvement, with the booking time reduced by approximately 

79.91% compared to the manual method. This shows an 

increase in speed and efficiency in the booking process. In 

addition, the system's response time for data handling, which is 

120 ms for reading and 140 ms for writing, confirms its real-

time capabilities 

V. SUGGESTIONS 

In the design and implementation of this application, there 

are still several shortcomings and limitations. It is hoped that 

the developers of this application will consider adding a staff 

management module in the future, which would help streamline 

staff scheduling, ensure efficient allocation of resources, and 

improve overall operational flow, ultimately enhancing 

customer satisfaction. Moreover, implementing real-time user 

analytics could significantly improve the application by 

collecting data on customer preferences, such as frequently 

booked services and preferred reservation times. This would 

enable the salon to better tailor its services and promotions to 

meet customer needs. With these additional features, the 

application is expected to further contribute to improving salon 

operational efficiency and providing a better customer 

experience. 
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