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Abstract: In educational institutions, leave management is a recurring administrative challenge. This paper
introduces PermitPro, a mobile Leave Management System (LMS) developed using Flutter and Firebase,
designed to streamline the process for students, Class Teachers, and Heads of Departments (HODs). The
system employs Google Sign-In for secure authentication, with role-based access ensuring users navigate
customized dashboards tailored to their needs. Features include comprehensive profile management, leave
request submission with supporting documents, and approval workflows. PermitPro leverages Firebase
Firestore for real-time data storage and Firebase Storage for handling image uploads. The app's intuitive
interface, coupled with modular role-specific functionality, addresses common inefficiencies in traditional
systems. Preliminary testing demonstrates improved process efficiency and user satisfaction. Future
enhancements, such as real-time notifications and attendance integration, are proposed to further optimize
functionality.

|. INTRODUCTION

Efficient leave management is a critical aspect of administrative operations in educational institutions.
Traditional leave request systems, often reliant on manual paperwork or basic digital forms, are prone to
delays, miscommunication, and inefficiencies. To address these challenges, we propose PermitPro, a Flutter-
based Leave Management System (LMS) tailored for academic environments.

PermitPro aims to simplify and automate the leave request process for three key user roles: students, Class
Teachers, and Heads of Departments (HODs). By integrating Google Sign-In for authentication and role-
based navigation, the application ensures a secure and streamlined experience for users. Comprehensive
profiles are maintained for each user, enabling the submission and tracking of leave requests through an
intuitive dashboard interface.

The application is built using Flutter, a cross-platform framework, and Firebase services, including
Firestore and Storage, for real-time data management. PermitPro emphasizes scalability, security, and user-
friendliness, making it an ideal solution for educational institutions seeking to enhance their operational
efficiency.

RESEARCH METHODOLOGY

PermitPro: Leave Management System (LMS) is built using a combination of modern mobile application
frameworks and cloud technologies to deliver a scalable and efficient solution for leave management in
academic settings. Below is an overview of the system's design and implementation process:

System Architecture

¢ Role-Based Access Control (RBAC):

The application employs RBAC to ensure that students, Class Teachers, and HODs have access only to
functionalities relevant to their roles. Each user role is assigned unique permissions and redirected to a tailored
dashboard upon authentication.
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e Backend Services:

Firebase Firestore serves as the primary database for managing user profiles, leave requests, and approval
statuses. Firebase Storage is used for optional document uploads, such as medical certificates or supporting
files for leave requests.

e Authentication:

Google Sign-In is implemented for user authentication, providing a secure and seamless login experience.

Firebase Authentication manages user sessions and ensures data security.

Development Frameworks and Tools

1. Flutter:
Flutter, a cross-platform Ul toolkit by Google, was chosen for its high-performance, native-like app
experience and rapid development capabilities.

2. Firebase Ecosystem:

o Firestore: Stores user profiles, leave request data, and approval histories in real-time.

o Storage: Handles image and document uploads for profile pictures and leave-related files.

o Authentication: Secures user access via Google Sign-In.

3. Programming Languages:
o Dart was used for the application's logic and Ul components.
4. Data Flow:

o Leave requests are initiated by students and stored in Firestore under a structured format. These
requests are automatically routed to Class Teachers or HODs for review and approval based on
predefined workflows.

System Workflow
1. Authentication and Role Verification:

o Users authenticate via Google Sign-In. Upon successful login, the app verifies the user’s role

and navigates them to the appropriate dashboard.
2. Profile Creation:

o Students, Class Teachers, and HODs create detailed profiles after their first login. Profiles

include essential details (e.g., name, email, and role-specific identifiers like staff ID or USN).
3. Leave Request Submission and Approval:

o Students submit leave requests specifying leave type, dates, reason, and optional attachments.

o Requests are stored in Firestore and dynamically routed to Class Teachers or HODs for review
based on organizational hierarchy.

o Class Teachers and HODs approve or reject requests via their respective dashboards.

4. Notifications and Updates:
o Role-based notifications (e.g., request submission acknowledgment or approval updates) will
be implemented in future enhancements using Firebase Cloud Messaging (FCM).
Key Features
PermitPro incorporates the following core features to address the unique needs of students, Class Teachers,
and HODs:
1. Authentication
e Google Sign-In: Ensures secure and convenient user authentication.
o Role-Based Navigation: Redirects users to their designated dashboards based on their role (Student,
Class Teacher, or HOD).
2. Profile Management
o Comprehensive profiles tailored to each role:
o Student: Includes name, email, phone, USN, address, and parent contact.
o Class Teacher and HOD: Includes name, email, phone, staff ID, and validation codes.
3. Dashboards
e Student Dashboard:
o Submit leave requests, view request status, update profile photo, and check history.
e Class Teacher Dashboard:
o Manage leave requests for assigned classes, review attendance reports, and view history.
e HOD Dashboard:

o Oversee all leave requests within the department, manage staff and student profiles, and access

history, feedback, and contact sections.
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4. Leave Requests

« Students submit requests specifying leave type, dates, reason, and optional documents.

e Class Teachers and HODs review and approve requests based on role hierarchy.

5. Data Storage and File Uploads

o Firestore ensures real-time data synchronization across devices.

« Firebase Storage supports document uploads, such as medical certificates or profile photos.
6. Ul Features

o User-friendly drawer menus for navigation.

« Floating Action Buttons for quick logout and other key actions.

7. Modular Codebase

o Key components like dashboards and leave request logic are separated into distinct Dart files for

maintainability and scalability.

Architecture Analysis of PermitPro Leave Management System (LMS)

The architecture of the PermitPro LMS is designed to provide a robust, scalable, and efficient solution for
leave management in educational institutions. The system leverages Flutter as the front-end framework and
Firebase as the back-end infrastructure to ensure seamless performance, security, and real-time operations.
The architecture follows a three-tier design pattern for better separation of concerns, scalability, and
maintainability.

Administration Layer

1Y 9AI0S GOM
-1

1. System Architecture Overview
The PermitPro LMS architecture consists of three primary layers:
e Presentation Layer (Front-End)
o Business Logic Layer (Application Layer)
o Data Layer (Back-End)
Each layer is responsible for specific functions, ensuring a modular and maintainable design.
2. Architecture Components
a. Presentation Layer (Front-End)
e Framework Used: Flutter
e Role:
o The Presentation Layer provides the user interface (Ul) through which users interact with the
system.
o Ensures responsiveness, intuitive navigation, and role-based access to features (e.g., Students,
Teachers, HODs).
o Key Features:
o Role-Based Dashboards: Each user role (Students, Teachers, HODs) has access to specific
functionalities.
o User-Friendly UI/UX: Flutter enables the creation of a responsive and cross-platform Ul
compatible with Android and iOS devices.
o Real-Time Updates: Ul components are reactive, ensuring real-time data display from
Firebase Firestore.
o Authentication Integration: Secure Google Sign-In functionality for easy and fast access.
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b. Business Logic Layer (Application Layer)
e Role:
o Acts as the intermediary between the Presentation Layer and the Data Layer.
o Contains core logic, workflows, and processing rules for the system.
o Key Features:
o Role-Based Access Management: Ensures that users can only access data and operations
relevant to their roles.
o Leave Request Workflow: Implements logic for leave submission, approval, rejection, and
status updates.
o Error Handling: Includes mechanisms to handle form validation errors, connectivity issues,
and invalid data inputs.
o Real-Time Synchronization: Ensures immediate updates to the Ul upon any data changes in
the backend.
c. Data Layer (Back-End)
o Backend Solution Used: Firebase (Firestore, Firebase Authentication, Firebase Storage)
e Role:
o Manages data storage, retrieval, and authentication for the PermitPro LMS.
o Provides a secure and scalable infrastructure for real-time data synchronization.
o Key Features:
o Firebase Authentication: Handles secure Google Sign-In and role-based user verification.
o Firestore Database:
= Stores leave request details, user profiles, approval/rejection statuses, and role-specific
data.
= Supports NoSQL structure for flexible data modeling and real-time queries.
o Firebase Storage: Manages uploaded documents such as medical certificates securely.
o Security Rules: Implements fine-grained access control to ensure data security and role-
specific permissions.

3. System Workflow
The system workflow follows a structured process to ensure seamless operations across all user roles:
Step 1: Authentication
o Users (Students, Teachers, HODSs) authenticate securely using Google Sign-in.
« Firebase Authentication validates user credentials and assigns appropriate roles.
Step 2: Profile Management
o Users create or update their profiles. Data is securely stored in Firestore with unique user 1Ds.
Step 3: Leave Request Submission (Students)
o Students submit leave requests with details:
o Type of leave (Medical, Personal, Academic).
o Duration of leave.
o Reason for leave.
o Supporting documents (uploaded to Firebase Storage).
e Requests are saved in Firestore with a Pending status.
Step 4: Leave Request Approval/Review
o Class Teachers receive leave requests for students under their class. They can:
o Approve, reject, or request modifications.
o Updates are reflected in real time.
« HODs oversee all requests within their departments and manage staff leave requests.
Step 5: Notifications and Status Updates
« Students receive real-time updates on their leave request status (Approved/Rejected).
e Planned integration with Firebase Cloud Messaging will enable push notifications for improved
responsiveness.
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IV. RESULTS AND DISCUSSION

1. Results

The development and testing of PermitPro: Leave Management System (LMS) yielded significant results
that validate its effectiveness and usability. Key outcomes are as follows:

Functional Success:
All major workflows, including authentication, role-based navigation, profile creation, and leave
request handling, were successfully implemented and tested.
o Authentication Workflow: Google Sign-In functioned seamlessly, enabling users to log in
securely and navigate to the appropriate dashboards based on their roles.
o Leave Management: Students were able to submit leave requests with all required details,
which were correctly routed to Class Teachers and HODs for approval.
Performance Metrics:
The system demonstrated efficient performance across all tested scenarios:
o Firestore Query Latency: Average query execution time was ~150ms, ensuring near-instant
data retrieval.
o App Responsiveness: The application achieved an average loading time of ~2 seconds on
mid-range devices, ensuring a smooth user experience.
User Feedback:
During initial pilot testing conducted with students, Class Teachers, and HODs at a small
educational institution, feedback indicated:
o Ease of Use: The role-based dashboards were intuitive and user-friendly.
o Process Efficiency: Both students and staff noted significant reductions in delays compared
to traditional paper-based systems.
o Scalability: Users appreciated the flexibility and potential for customization based on
institutional needs.
Bug Fixes and Improvements:
o Resolved navigation issues for the Class Teacher role, ensuring a consistent user experience.
o Strengthened Firestore security rules to prevent unauthorized data access.

2. Discussion

The findings suggest that PermitPro effectively addresses the limitations of traditional leave management
systems by leveraging modern technologies and a well-designed architecture. Key points of discussion
include:

Automation and Role-Based Access Control (RBAC)
Efficiency and Real-Time Updates:
The use of Firebase Firestore for real-time data synchronization provides instant updates for all user
roles. This reduces delays in communication between students, Class Teachers, and HODs, thereby
enhancing process efficiency.
Scalability and Cross-Platform Support:
Built on Flutter, PermitPro is inherently cross-platform, making it deployable on both Android and
iI0S devices without significant additional development effort. This feature ensures scalability and
accessibility for a diverse user base.
Challenges and Solutions:
o Challenge: Ensuring navigation accuracy for different roles.
Solution: Rigorous testing and correction of navigation logic for Class Teachers during the
development phase.
o Challenge: Handling sensitive user data securely.

Solution: Implementing strict Firestore security rules and using Firebase Authentication to

control access.
Future Potential:
While PermitPro is a functional and robust solution, the addition of real-time notifications, enhanced
leave tracking, and analytics dashboards will further improve its utility. The integration of
attendance reports and multi-language support will also make it more versatile for diverse
institutions.

The successful implementation and positive feedback demonstrate that PermitPro is a viable solution for
educational institutions, capable of replacing outdated systems with a modern, efficient, and scalable
platform.
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