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Classroom management in higher education often suffers from inefficiencies 
and scheduling conflicts as the reservation process is still carried out 
manually. To address these issues, this research developed Classify, an 
Android-based mobile application designed to help students reserve 
classrooms in a structured, efficient and digital way. The development 
followed the agile method using the Scrum framework, which was divided into 
three iterative sprints, including system planning, interface design with Figma, 
backend integration through Firebase and implementation of the main 
functions such as login, class list per floor, booking system and user profile 
management. System modeling is done with the Unified Modeling Language 
(UML), including Use Case Diagram and Activity Diagram. The tests are carried 
out using black-box and white-box methods to ensure the reliability of the 
system and the correctness of the program logic. The test results show that all 
functions work as expected and meet user requirements. Classify is thus able 
to improve the efficiency of the classroom reservation process, reduce the 
administrative burden and contribute to the digitalization of academic 
services in higher education. 
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INTRODUCTION 

Digital transformation in the world of higher education is experiencing rapid growth, 

especially after the COVID-19 pandemic forced educational institutions to drastically change the 

pattern of academic services. Universities in Indonesia and the world are required to provide 

services that are more flexible, efficient, and based on digital technology. Student learning styles 

have also changed, from conventional to more active, collaborative, and relying on access to 

services quickly through digital devices [1]. One of the academic services that are increasingly 

needed is booking classrooms or discussion rooms for academic purposes such as group studies, 

final project consultations, and practicum activities. However, the reality on the ground shows 

that this service is often not integrated in the existing academic information system. The 

reservation process is still done manually-through letters of request, verbal communication, or 

intermediaries of department coordinators-which results in overlapping schedules, non-optimal 
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use of space, and triggers complaints from students and education staff [2]. This shows that an 

efficient and easily accessible reservation system is still a real unmet need. 

In answering this problem, the utilization of mobile applications is a strategic choice. Mobile 

platforms have advantages in terms of accessibility, flexibility, and proximity to students' daily 

lives. Applications built specifically for room reservations allow the process to take place 

independently, in real-time, and without administrative barriers. However, developing a system 

like this requires a software approach that is not only fast, but also adaptive to the dynamics of 

user needs. Agile methodology emerges as a very suitable approach in this context. With its 

iterative and user engagement-oriented nature, Agile allows development teams to respond 

quickly to changing needs and conduct continuous evaluation at every stage of development. 

Scrum as one of the Agile frameworks offers the division of development into short sprints that 

include structured planning, implementation, and evaluation processes [3]. Research by 

Pakpahan and Simatupang (2022) shows that the application of Agile in the development of 

campus reservation systems can increase user participation and accelerate the system validation 

process [4]. 

The Agile approach also encourages the adoption of user-centered design and minimum 

viable product (MVP) principles, which provide room for teams to build systems based on real 

user behavior and preferences. A study by Fatman and Erlianti (2023) confirms that the success 

of a space reservation system is strongly influenced by the convenience of the user interface, 

clarity of the booking flow, and integration with campus services such as academic calendars and 

single authentication (SSO) [5]. This means that it is not only the technical aspects that are key, 

but also the extent to which the system integrates with the campus ecosystem and the daily needs 

of students. However, most of the existing research is still focused on the technical side of 

information systems without addressing the synergy between the Agile approach and 

participatory design. Iterative approaches that involve students as end-users directly are still 

rarely found, even though such involvement is very important to build a truly relevant and useful 

system [6]. In addition, the utilization of mobile platforms in the context of classroom reservation 

in the campus environment is still very limited, even though the potential for use is very large. 

Departing from this research gap, this study focuses on the development of the Classify 

application, a mobile-based classroom reservation system developed using the Agile method. The 

main goal is to create a system that is adaptive to user needs, can adjust to dynamic campus 

policies, and provide an intuitive usage experience for students. The development process was 

conducted through several iterative sprints by involving students directly in the evaluation and 

feedback stages [7]. Scientifically, this research offers two main contributions. First, the system 

was developed with full integration of the academic calendar and campus authentication, thus 

reducing schedule clashes between units and ensuring the validity of user data. Second, the Agile 

method applied serves not only as a technical approach, but also as a participatory design 

framework that puts students at the center of the development process. With this combination, 

Classify is expected to be an effective, adaptive, and digital solution capable of driving the 

transformation of academic services in higher education. 

 

METHOD 

Subjects and Objects of Research 

The subjects in this research are students of the Department of Informatics and Computer 

Engineering (JTIK), Makassar State University, who are the main users of the Classify application. 

This application is designed to facilitate them in booking classrooms independently, anytime and 

anywhere. Meanwhile, the object of this research is the Classify application system itself, which is 
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an Android-based mobile platform developed using the Agile method. The system includes 

features such as login, class selection by floor, time booking system, and user profile management. 

The focus of the development is aimed at creating an efficient, secure, and appropriate classroom 

reservation service that meets the academic needs of students in the JTIK environment. 

Development Method 

The Agile method is an iterative and incremental software development approach, where 

the development process is carried out collaboratively between the development team and 

stakeholders. This method can be applied in the development of goods inventory information 

systems to increase flexibility, responsiveness, and product quality [9]. Agile technique is a project 

management technique that uses short development cycles or commonly called sprints. This 

technique focuses on continuous improvement in product or service development. Agile uses a 

phased development approach, where software is released in stages, so as to reduce the burden 

of the process, produce high-quality code, and involve customers directly in the development 

process [10]. The design of the ordering and production system in this study was carried out using 

observation, interview, and literature study methods as data collection techniques. These 

techniques are used to understand existing problems and obtain solutions to these problems [11]. 

According to Kevin Oloan Simatupang, the Agile method is a technique that uses a short 

development cycle (sprint) that focuses on continuous improvement in system development [10]. 

Meanwhile, Billyanto Hendrik explains that the Agile method is a methodology in software 

development that uses small, iterative processes [12]. The advantages of the Agile Development 

method are that it is able to adapt to changes, can improve software quality through repeated 

testing, and also improve team collaboration. This method also encourages transparency, effective 

communication, and rapid feedback from users. 

 

Figure 1. Research Stages Using the Agile Method 

    

The software development cycle using Agile methods is depicted below. Agile is an iterative 

and incremental approach that emphasizes team collaboration, rapid and continuous product 

delivery, and flexibility to change. The process starts with the Plan stage, where the team defines 

the goals, needs, and scope of the project, including compiling the backlog and user stories. Next 

comes the Design stage, where the team concentrates on the design of the system, user interface, 

and other technical structures. In the Develop stage, the team starts writing code to build features 

based on the design that has been compiled. After that, the Test stage is conducted to ensure that 

the feature runs as expected and has no bugs. If it meets the standards, the feature goes to the 

Deploy stage to be released to the production or staging environment. Review, or review, is the 

next stage. Here, user feedback is collected for improvements in the next iteration. Finally, the 



 DIGITECH : Journal of Digital Technology and Computer Science 
E-ISSN: 3030-8127 
P-ISSN: 3031-0318 

 

52 | DIGITECH : Journal of Digital Technology and Computer Science 

final version of the product is rolled out to users at the launch stage. This entire process is done 

repeatedly, so that each cycle results in a product that is better in terms of quality and better 

suited to customer needs. 

1. Planning 

In this stage, design is carried out by collecting data and making a system plan to be 

developed for users in the form of distributing questionnaires to get the desired needs, 

followed by using system tools and application tools to create designs [12]. 

2. Design 

At this stage, the system is designed in depth to ensure that the functional requirements 

that have been collected can be implemented technically. The design starts with creating 

a system architecture. The purpose of this design is to ensure the system runs well and 

make it easier for users [13]. 

3. Develop 

At this stage, the system begins to be developed based on the results of the design. The 

development process is carried out by a team of developers using appropriate 

programming languages and frameworks. System modules are built and tested locally 

before entering the formal testing stage. 

4. Testing 

At this stage, testing whether the program is running properly can be tested manually 

using blackbox, if an error is found, it can easily find the cause on the production server. 

The stage of testing the usability of the application before the implementation stage [24]. 

5. Deployment 

In this phase, the system is deployed in a production environment. Servers are set up to 

support the application, and integration with geolocation is done to ensure the system 

runs in real-time. After implementation, the system begins to be used by users on a limited 

scale to observe its initial stability and performance [16]. After the system passes the 

testing stage, the deployment process is carried out to the production environment. The 

system begins to be used for real by users, and is monitored to ensure that no major 

problems occur in the initial use. 

6. Review 

Upon completion of the first sprint, hold a retrospective meeting to evaluate the process 

and results. b. Get feedback from stakeholders to ensure their needs are met and to refine 

the plan for the next sprint [21]. Evaluation is done after the system is running to identify 

weaknesses, shortcomings, and feedback from users. This information will be the basis 

for future system improvements and enhancements. 

7. Launch 

The last stage is the official launch of the system to the public or all users. The system is 

considered ready and stable, and publication is carried out to expand the reach of users. 

At this stage, regular system maintenance is carried out to ensure the security of the 

system [15]. 

 

RESULTS AND DISCUSSION 

The result of this development is a mobile application called Classify, which is designed to 

help the classroom reservation process efficiently and can only be used by students as the main 

user. The development of the Classify application was carried out using the Agile method, which 

consists of four main stages: system planning, needs analysis, design, and implementation which 
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includes coding and testing processes. The following is a description of the results of each stage 

in the Agile development method that has been applied to the Classify application. 

 

1. System Planning Results 

The planning stage began with observations and in-depth interviews with relevant 

stakeholders (in this case, the class representatives and other potential users) to gather system 

requirements, which were then documented in the form of a system request. The results of this 

system request indicated the need for a platform capable of efficiently managing classroom 

reservation processes, particularly to support well-structured academic activities. Subsequently, 

the identified requirements were analyzed through a feasibility study to assess whether the 

proposed system could be realistically developed based on the available resources. 

Table 1. Technical Feasibility 

System Feasibility Study 

Technical Feasibility  

• Study In the Classify application development project, technical aspects were assessed from 
the availability of development tools, technological infrastructure, and the suitability of the 
system to user needs. 

• Platform and Technology Used The Classify application was built using Android Studio as 
the main Integrated Development Environment (IDE), with the Java programming language 
which has matured and is widely used in the development of Android-based mobile 
applications. For data storage and synchronization, Firebase Realtime Database is used 
which supports real-time two-way communication, suitable for the needs of a class booking 
system that relies on fast and accurate data updates. 

• System Compatibility This application is designed to run on Android devices version 10 and 
above, which covers the majority of smartphones used by students today. The use of 
Firebase also extends compatibility as the cloud service is easy to integrate with mobile 
applications and does not rely on local backend systems. This makes the Classify app 
compatible with a wide range of devices and network environments. 

• Compatibility with External Systems Dependence on a third-party service (Firebase), if 
there is a service disruption on Firebase, the system will be disrupted. 

Economic Feasibility  
Study The development of this application does not require additional license or hardware costs 
because it uses open-source tools such as Android Studio and Firebase (free package). Thus, from an 
economic perspective, this project is very feasible because it does not require large costs and has high 
potential benefits in overcoming the problem of classroom availability. 

Operational Feasibility  

Study This system is designed to be used by students in the Department of Informatics and Computer 

Engineering (JTIK), who generally have a basic understanding of the use of mobile applications. 

Therefore, the operational use of the system does not pose any significant obstacles. In addition, Classify 

offers a simple interface and intuitive navigation to make it easier for users to make classroom 

reservations. 

 

2. Needs Analysis 

At this stage, an analysis of system requirements is carried out based on the problems faced by 

users, namely students in the Department of Informatics and Computer Engineering (JTIK), 
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Makassar State University. This analysis is divided into four parts, namely functional needs, 

non-functional needs, use case diagrams, and activity diagrams. 

Table 2. Functional Requirements 

  
Functional Requirement 

ID Fitur Explanation 

FR001 Main page Display a list of classes that can be booked by users 

FR002 Login Allows users to log in to the system using the username and password provided by the 
developer. 

FR003 change password Allows users to change passwords according to their needs 

FR004 Class order Feature for users to book the class they want to use by entering the date, time, and origin of 
the user's class. 

 

Table 3. Non-Functional Requirements 

The system analysis stage not only includes the identification of functional and non-

functional requirements, but also emphasizes the importance of systematically documenting and 

visualizing the system structure using the Unified Modeling Language (UML). In this stage, two 

main types of UML diagrams are used: Use Case Diagrams, which show how actors (in this case 

students as the main users) interact with the Classify system, as well as Activity Diagrams, which 

illustrate the process flow or sequence of activities in the classroom reservation system. The use 

of these two diagrams helps ensure that the integration between functional and non-functional 

requirements is carried out effectively to support the achievement of system development goals. 

Further visualization of the diagrams is shown in Figure 2. 

 

  
Non-Functional Requirement 

ID Parameter Explanation 

 
NFR-001 Availability The application must be available for access 24 hours a day, 7 days a week, with a minimum 

uptime of 99.9%. 

 
NFR-002 

Reliability The application must have a very low failure rate, no more than 0.1% of the operational 
time. 

 
NFR-003 

Ergonomy The app should be designed with a user interface that is intuitive and easy to use for a wide 
range of users. 

 
NFR-004 

Portability The app must be compatible and interoperable across multiple platforms including 
Windows, macOS, iOS, and Android. 

 
NFR-005 

Memory The application should be efficient in memory usage, should not require more than 100 MB 
of memory on the user's device. 

 
NFR-006 

Response time The application must be able to display the results or feedback from user actions in no more 
than 3 seconds. 

 
NFR-007 

Security Applications should use end-to-end data encryption and two-factor authentication to secure 
user and transaction data. 

 
NFR-008 

Others 1: 
Communication  

 
All Q&As in the app must be presented in Bahasa Indonesia. 
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Figure 2. Anwendungsfall-Diagramm 

a. Login: The user (student) authenticates himself in the system with NIM and password. 

b. View class list: After successfully logging in, the user can view the list of available classes, 

divided by floor. 

c. Book class: The user can select the room, date and time to book a class. 

d. View profile: Users can view profile details such as name, NIM, class and email registered 

in the system. 

e. Change Password: Users can change their password to protect their account. 

f. Logout: The user logs out of the account to prevent others from accessing the account. 

Figure 3.  Activity diagram 

 

Thus, this diagram illustrates the various interactions performed by one main actor, namely 

the Level Leader (User), in using the core features of the Classify application. These interactions 

include the login, logout process, make class room reservations (booking), and change passwords. 

This diagram provides a clear visual representation of the flow of application usage by users 

directly and independently without the involvement of the admin role. 

 

3. Design 

 At the design stage in this research, several important components have been developed, 

namely the design of Class Diagrams, Sequence Diagrams, and User Interface (UI) which have 

been adjusted to the needs of the system. The adjustment process is carried out to ensure that 

each design element is able to optimally support the functionality of the Classify application. 

The user interface is designed with the principle of ease and comfort for users, namely students. 
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Some UI elements, such as the space booking layout, the list of available classes, and the space 

detail page, refer to similar application design references but have been modified according to the 

needs of the Classify application. 

1. Desain class and sequence diagram 

 To design the visual design of the program, the Unified Modeling Language (UML) is used 

as an object-oriented modeling language. UML helps simplify complex problems to make them 

easier to understand [22]. At this stage, modeling is done in the form of Class Diagrams to 

describe the class structure along with attributes, methods, and relationships between classes 

as shown in Figure 4. 

 
Figure 4. Class diagram 

In addition, Sequence Diagrams are used to help understand system requirements, document 

processes, and visualize technical scenarios when the system is running [19], which can be 

seen in Figure 5. 

. 

Figure 5. Sequence Diagram 

 

 

 

 

 

 

2. User Interface (UI) Design 

 The user interface (UI) of the Classify application was developed using Figma, guided by 

a comprehensive style guide that outlines design principles, visual rules, and interface 

elements to ensure consistency and user comfort throughout the application. 

 The application development followed the Scrum methodology and was divided into three 

sprints, each representing an iterative cycle encompassing planning, implementation, testing, 

and evaluation of development outcomes. The first sprint focused on creating the Home and 

Login pages. The second sprint concentrated on developing fragments that display classroom 

lists by floor and the room booking system. Finally, the third sprint involved the development 

of the Profile, Change Password, and Logout features. 

 

a. First Sprint 

In the first sprint, the main focus of the Classify application development was to build 
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two essential initial components: the Home page and the Login page. The Home page was 
designed as the application’s introductory interface, providing users with a first impression 
while serving as the starting point for navigating to other key features. The design 
emphasized accessibility and visual simplicity, enabling users to easily understand the core 
functions of the application. 

Next, the Login page was developed as an authentication feature to restrict system 
access. Since the application is specifically intended for students, the login system was 
designed with special validation using a combination of student identification number 
(NIM) and password. This validation ensures that only authorized users can access the 
system and make classroom reservations. 

During this sprint, the development team also ensured that the authentication 

process functioned properly, both from the user interface and programming logic 

perspectives. Testing was conducted to verify that the login page responded appropriately 

to both valid and invalid inputs. The outcomes of this first sprint provided a crucial 

foundation for the subsequent development of more advanced features in the following 

sprints. 

 

Figure 6. Design of the Homepage and Login Features 
 

b. Second Sprint 
In the second sprint, the development focus shifted to implementing two main 

fragments Floor 1 and Floor 2, each displaying a list of classrooms corresponding to their 
respective building levels. Each fragment presents the names of available classrooms, 
allowing users to select a room for the booking process. 

The primary feature developed in this sprint was the classroom reservation system, 
which includes the selection of date and time. The booking process was designed to be time- 
and location-based to prevent scheduling conflicts among users. When a class 
representative makes a reservation for a specific classroom at a given time, the system 
stores the data in the Firebase Realtime Database, which immediately updates the room’s 
availability status for other users. 

Validation is performed before data submission to ensure that if a time slot is already 
taken, the system rejects the request and displays a notification to the user. This sprint also 
involved implementing real-time conflict-checking logic, which serves as the core 
functionality of the Classify system. 
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Figure 7. Booking System in the Application 

c. Third Sprint 
The final sprint focused on developing features related to personal data management 

and account security, namely the Profile, Change Password, and Logout pages. The Profile 
page displays the logged-in class representative’s personal information, including name, 
student identification number (NIM), class, and email. This information is retrieved directly 
from the Firebase Database and presented in a concise and readable format. 

In addition to viewing personal data, users are provided with the option to change 
their password through the Change Password page. In this feature, users must enter both 
their current and new passwords, after which the system verifies the credentials before 
updating the data in Firebase Authentication. This step is crucial for maintaining account 
security and ensuring that only authorized users can modify their credentials. 

Finally, the Logout feature was developed to terminate the user session, redirecting 
the application back to the login page to prevent unauthorized access. These three features 
complete the functional scope of the application, ensuring that users can securely and 
independently manage their accounts. 

 

Figure 8. Change Password and Logout Features 
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4. Implementasi 

a. Coding Results 

 The coding stage resulted in the full implementation of Classify, a mobile application 
designed for classroom reservations. The coding process was carried out using Android Studio 
as the main development environment, as the platform provides comprehensive support for 
the Java programming language used in the development of the Classify application. Android 
Studio also offers an efficient interface and a wide range of tools that facilitate the coding and 
debugging process [23]. 

 
Table 4. Coding Results 

Coding Output Display 

First Sprint  

Login and Homepage 

 
 

 

 

 

Second Sprint 

Fragments and Booking System 

 

 

 

Third Sprint  

Profile, Change Password, and Logout 
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b. Testing Results  

System testing was conducted to evaluate the developed application and to provide 
users with an understanding of how the system operates [17]. The Classify application was 
tested using two approaches: Black Box Testing, which examines the application's 
functionality from the user’s perspective without considering the underlying code 
structure, and White Box Testing, which inspects the internal logic flow of the program. 
Both methods were employed to ensure that the application performs according to 
requirements and is free from logical errors. 

Black Box Testing 

Black Box Testing was carried out by verifying the application's functionality based 

on input and output without examining the source code [25]. The objective of this testing 

was to ensure that the application responds correctly to various user scenarios. The 

results indicate that features such as login, room booking, profile management, and 

password change function as expected. Detailed results for each test case are presented in 

Table 5. 

Tabel 5. Black Box Testing Results 

Test Code Test Case Expected Result Actual Result Status 

A-1 Login using 
unregistered NIM 

and password 

Error message “Data 
belum terdaftar” is 

displayed 

Error message “Data belum 
terdaftar” displayed 

Successful 

A-2 Login using correct 
NIM and password 

Message “Login Berhasil” 

is displayed and 

redirected to Home page 

Message “Login Berhasil” 

displayed and 

redirected to Home 

page 

Successful 

A-3 Click “Kelas” button Displays input fields to 

be filled 

Input fields displayed Successful 

A-4 Select booking time Able to select booking 

time 

Booking time 

selection successful 

Successful 

A-5 Select booking date Able to select booking 

date 

Booking date selection 

successful 

Successful 

A-6 Fill in class origin Able to fill in class 

origin 

Class origin filled 

successfully 

Successful 

A-7 Book the same class 
using different accounts 

Message “Jadwal bentrok! 
Sudah ada booking pada 
waktu itu” is displayed 

Message “Jadwal bentrok! 
Sudah ada booking pada 

waktu itu” displayed 

Successful 

A-8 Click “Floor 2” 
navigation 

Displays list of 

classrooms on floor 2 

List of classrooms on floor 

2 displayed 

Successful 
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A-9 Click “Profile” 
navigation 

Displays Change 

Password and 

Logout features 

Change Password 

and Logout 

features displayed 

Successful 

A-10 Click “Change 

Password” button 

Redirected to Change 

Password page 

Change Password 

page displayed 

Successful 

A-11 Click “Logout” button Logs out and returns to 
Login page 

Logged out and returned 
to Login page 

Successful 

White Box Testing 

In this testing phase, the tests were designed from the developer’s perspective 

since the internal structure of the system was known. The purpose was to examine all 

testable sections of the source code to identify any logical errors within the software 

[18]. The White Box Testing focused on analyzing the internal logic of the program, 

particularly the login feature. This testing involved creating a flowchart and a flowgraph, 

as well as calculating cyclomatic complexity to ensure that all execution paths were 

tested according to the predefined scenarios. The visualization of the testing process is 

presented in Figure 9. 

 

 

Figure 9. Flowchart and Flowgraph of the Login Process 

The classroom booking feature serves as the core component that enables users to 

select rooms by floor, check time availability, and make direct reservations. The 

workflow was designed to be simple and efficient. White Box Testing was applied to trace 

each logical branch, including schedule conflict detection, input data validation, and the 

process of storing booking data into the system. 



 DIGITECH : Journal of Digital Technology and Computer Science 
E-ISSN: 3030-8127 
P-ISSN: 3031-0318 

 

62 | DIGITECH : Journal of Digital Technology and Computer Science 

 

Figure 10. Flowchart and Flowgraph of the Classroom Booking Process 

 

5. Discussion 

 The development results of the Classify application demonstrate that all main features 

login, classroom booking by floor, and account management, function properly and align with the 

designed testing scenarios. The time-based reservation feature with real-time validation 

successfully prevents scheduling conflicts and accelerates the classroom booking process for 

students. 

 Compared to the study by Pakpahan and Simatupang (2022), who developed a facility 

reservation system using the Agile approach but still based on a web platform, Classify offers 

greater mobility advantages as it is built on the Android platform [4]. Furthermore, Fatman and 

Erlianti (2023) emphasized the importance of a clear and user-friendly reservation flow, which 

has been implemented through Classify’s consistent UI design [5]. 

 The study by Rizky and Munawaroh (2024) also developed a mobile academic system 

using Jetpack Compose but did not include real-time schedule conflict validation as implemented 

in Classify [8]. Meanwhile, the system developed by Al Faruk et al. (2022), which was based on 

Laravel and web technology, did not integrate an academic calendar as the basis for time-based 

reservations [6]. Similarly, Manguling and Tambotoh (2023) applied the Agile method in 

developing a vehicle rental application but did not integrate authentication and campus service 

features key advantages of Classify [7]. 

 In terms of testing, Fedianto et al. (2024) demonstrated the effectiveness of combining 

Black Box and White Box testing in verifying system logic, a method also applied in Classify’s 

testing process [25]. Based on these comparisons, it can be concluded that Classify excels not only 

in technical performance but also in its participatory design approach, which involved users from 

the early development stages. This strengthens both the validity of the results and the system’s 

relevance to real user needs. 

 



  Journal of Digital Technology and Computer Science  
E-ISSN: 3030-8127 
P-ISSN: 2988-4918 

 

                                                               DIGITECH : Journal of Digital Technology and Computer Science | 63 

  

CONCLUSIONS 

This study successfully designed and implemented Comerch, a web based sales information 

system for cashier and product management, using the Waterfall approach through clearly 

defined stages of requirements analysis, system design, coding, integration, and testing, resulting 

in core capabilities for secure authentication and role based access, comprehensive product and 

stock management, reliable transaction processing with receipt printing, and downloadable 

reports that support managerial decisions; feasibility evaluations classify the project as 

technically and organizationally feasible, with the economic analysis yielding a positive 

cumulative net present value from the second year and a break even point of approximately two 

point zero five years; quality assurance is strong with forty six black box scenarios passing and 

high coverage white box tests confirming correct branching for user existence, password 

verification, and role redirection, indicating readiness for controlled deployment; the work 

contributes a reproducible blueprint that includes complete UML artifacts, a transparent 

feasibility framework, and a comprehensive test suite for practitioners; future improvements 

should address validation at larger scale and under higher loads, deeper security hardening 

following established secure coding practices, broader usability evaluation, tighter integration 

with production payment and logistics services, automated backup and monitoring, enhanced 

audit trails, and richer analytics to support data driven decisions. 
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