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ABSTRACT:

Email is a key communication medium for educational institutions, organizations and individual users. Managing messages, contacts, attachments and account
activities across disconnected tools can make daily communication less efficient. This paper presents the design and implementation of an Advanced Web Mail
Application that provides browser-based email communication and management through a centralized interface. The application organizes user access, inbox,
compose mail, sent messages, drafts, trash, contacts, search, settings and administrative functions. Java based server-side processing is integrated with MySQL
through JDBC, while SMTP supports outgoing email, POP3 supports retrieval of incoming messages, and MIME enables different message content types and
attachments. The proposed architecture separates presentation, application, data and mail-service responsibilities. Testing focuses on authentication, message
operations, attachment handling, database interactions and role-based access. The application aims to improve usability, message organization and the consistency

of common email tasks.
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Introduction

Email remains an important communication tool in academic and professional environments. Users need to send and receive messages, organize
conversations, manage attachments and maintain contact information. A web-based mail application can provide access through a browser and combine
these common activities within a single interface.The Advanced Web Mail Application is designed to support account access and common email
operations, including inbox viewing, composing and sending messages, sent-mail review, drafts, trash, contact management and search. The system uses
Java technologies for server-side request processing and MySQL for storing structured application records. SMTP is used for sending messages, POP3

for retrieving incoming messages from a configured mail server, and MIME for representing message content and attachments.

Nomenclature
SMTP Simple Mail Transfer Protocol POP3 Post Office Protocol version 3
MIME Multipurpose Internet Mail Extensions JSP JavaServer Pages
JDBC Java Database Connectivity SQL Structured Query Language
HTTP Hypertext Transfer Protocol Ul User Interface

Literature review

Several studies have focused on developing web-based email systems to improve communication and information sharing among individuals and
organizations. Traditional email systems may face challenges related to email management, security, attachment handling, and the efficient organization
of messages. Web-based email applications have addressed these issues by providing online email access, message composition and delivery, centralized
mailbox management, and attachment support. Recent approaches also emphasize user-friendly interfaces, secure authentication, database management,
and efficient email retrieval. However, some existing systems may not fully integrate features such as contact management, advanced search, folder
organization, and administrative controls into a single platform. Therefore, the proposed Advanced Web Mail Application focuses on providing a simple,

secure, and efficient platform for sending, receiving, organizing, and managing emails through a web-based interface.
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2.1 Web-based communication systems

Web applications make services available through a standard browser and reduce the need to install a dedicated client on every device. A typical web
application separates the presentation interface from server-side processing and persistent storage. This layered design can make a system easier to

maintain and extend.

2.2 Email protocols and message formats

SMTP is used for transferring outgoing email to a mail server. POP3 provides a protocol for retrieving messages from a mailbox on a mail server. MIME
extends email formatting so that messages can contain different media types and file attachments. Correct integration of these protocols is central to the

mail-sending and retrieval functions.

2.3 Relational data storage and security

Relational databases use tables and keys to maintain structured records and relationships. A mail application may store user profiles, message metadata,
folders, contacts and attachment information in related tables. Authentication, session control, input validation, parameterized database queries and role-

based authorization are important safeguards for systems that handle private messages and account data.

2.4 Java web technologies

Java Servlets can process browser requests, while JSP can generate dynamic web pages. JDBC provides connectivity to a relational database such as
MySQL, and Apache Tomcat hosts the Java web application. HTML, CSS, JavaScript and Bootstrap support the client-side interface and responsive page

layout.

Problem statement and objectives

When email functions and related information are not organized in a consistent interface, users may find it difficult to manage messages, attachments
and contacts efficiently. Administrators also need controlled facilities for managing user accounts. The project therefore aims to combine common
email functions and account management in one browser-based application, supported by structured database storage and standard mail protocols.The
specific objectives of the work are:

. Support composing, sending, receiving, reading, replying to and forwarding messages where configured.
. Use SMTP for outgoing email and POP3 for retrieving incoming messages.

. Support MIME-compatible email content and attachments.

. Organize messages into Inbox, Sent, Drafts and Trash.

. Provide contacts, search, profile and settings functions.

. Store application records in MySQL through JDBC.

e  Provide administrative functions for user management with role-based access.

System architecture and methodology

The application follows a layered architecture. The presentation layer provides browser pages using HTML, CSS, JavaScript and Bootstrap. The
application layer uses Java, JSP and Servlets to validate requests, manage sessions and coordinate message operations. JDBC connects application logic
to MySQL. SMTP and POP3 connect the application to the configured mail service, while MIME supports message content and attachment representation.

Advanced Web Mail Application - Layered Architecture
Presentation Layer
S A cation Layer Data Layer Mail Services
HTML - CSS » JavaSeript Application Layer Data Layer fail Service
Java  JSP » Servlets JDBC = MySQL SMTP « POP3 « MIME
Bootstrap 3

Web Server

Apache Tomeat

Fig. 1 — Overall architecture of the Advanced Web Mail Application.
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A typical request begins when a user opens the web application and signs in. After validation, the server establishes an authenticated session and displays
the functions allowed for that role. When the user composes a message, the application validates the recipient and required fields, processes supported
attachments and submits the message through SMTP. Incoming messages are retrieved using POP3 and displayed in the Inbox. Database operations
maintain account, folder, contact and message-related records.

Typical User and Message Processing Flow

User opens Login and Dashboard and Database / mail
web application validation mail modules server operation
Invalid login; Show result or
show error status notification

Fig. 2 — Typical user and message-processing flow.

Implementation of the modules

5.1 User Registration and Login

application checks credentials and starts an authenticated session for authorized users.
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This module allows a user to create an account, sign in and sign out. Registration details are validated before the account is stored. During login, the
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Fig. 3 - Email sending, receiving, and management workflow in the Advanced Web Mail Application.

5.2 Dashboard

The dashboard provides navigation to the principal mail functions and can summarize unread messages, sent items, drafts and recent activity. The

displayed information depends on the records and summary features implemented in the application.

5.3 Inbox

The Inbox displays retrieved messages with details such as sender, subject, date and read status. Users can open a message to read its contents and review

supported attachments. POP3 integration is used to retrieve incoming messages from a configured mail server.

5.4 Compose Mail and Sent Mail

The compose interface accepts recipient addresses, a subject, message content and optional attachments. After validation, outgoing messages are passed
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to SMTP. The Sent module provides a view of outgoing messages for later reference.

Results and Discussion

The application design brings the main email-management activities into a single browser-based environment. Its planned modules cover authentication,
message composition, SMTP-based sending, POP3-based retrieval, MIME attachment support, folders, search, contacts, and administrator functions. The
centralized database provides a common place to maintain user and email-related information.The integration of message operations and folder
organization is intended to make common tasks easier to access. Search supports locating relevant messages, while contact management helps users
maintain frequently used email addresses. SMTP and POP3 services must be available for their respective functions to work. The application also requires

appropriate handling of account credentials, session state, and attachments. These dependencies should be considered during deployment and

maintenance.
Table 1. Main modules and functions
Module Main functions
Registration and login Account creation, credential validation, session handling
Inbox and mail retrieval Retrieve and display incoming messages
Compose and send Recipient, subject, message body, attachments, SMTP sending
Sent, Drafts, Trash Organize outgoing, unfinished, and deleted messages
Search Locate messages using search terms
Contacts Store and maintain contact details
Administration Manage user accounts and monitor system activity
Database Store and retrieve user and email-related records
Table 2. Manual or fragmented handling compared with the proposed application
Aspect Proposed application approach
Message organization Inbox, Sent, Drafts, and Trash in a common interface
Email communication SMTP sending and POP3 retrieval
Attachments MIME-based support for different content types
Finding messages Search function for locating relevant emails
Contact information Centralized contact management
Data storage MySQL-backed records
Access management Authentication and role-based access
Administration User management and activity monitoring

Conclusion and future scope

The Advanced Web Mail Application is designed to provide a centralized and user-friendly environment for web-based email communication. It brings
together registration, authentication, message composition, sending, retrieval, reading, replying, forwarding, searching, folder organization, contact
management, and attachment support. SMTP, POP3, and MIME provide the core email communication capabilities, while Java-based application
components and a MySQL database support processing and structured data management.

The system design emphasizes organized message handling, input validation, centralized storage, and role-based access. Administrator functions support
account management and monitoring of relevant system activity. The application provides a foundation that can be expanded according to user
requirements.

Future enhancements may include stronger spam and phishing detection, two-factor authentication, password recovery, improved search filters, cloud
storage integration, mobile application support, Al-based email assistance, advanced activity analytics, and improved notification features. Additional
security testing, performance evaluation, and broader deployment testing would also help assess the application under different operating conditions.
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