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Abstract

The DropPal e-commerce platform, developed as our Graduation Project, is a comprehensive real-time
communication system designed to facilitate seamless interaction between merchants and customers
within an integrated e-commerce environment. The system comprises three main components: a Flutter-
based mobile application, a Node.js backend server with WebSocket support [3], and a web-based ad-
ministrative dashboard.

Key achievements include:

• Multi-platform support (mobile, web, and admin interfaces)

• Role-based authentication and routing system

• Scalable architecture supporting both MongoDB and PostgreSQL databases [4, 5]

• Responsive design with modern UI/UX principles

• Comprehensive chat system with message persistence and delivery confirmation

• Merchant-friendly tools enabling sellers to create their own store within the platform and manage
all orders independently

The system successfully handles multiple user roles (customers, merchants, guests, and administra-
tors) with appropriate access controls and feature sets tailored to each user type. DropPal empowers
users not only to shop and communicate in real-time, but also to manage e-commerce operations across
multiple independent merchants in a unified ecosystem.
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1 Introduction

1.1 Project Overview

The DropPal e-commerce platform is a comprehensive graduation project that revolutionizes how mer-
chants establish their online presence and sell products to customers. The platform offers merchants
two flexible options: they can either list and sell their products directly through the main DropPal
application, or utilize our innovative app generation service to create their own customized e-commerce
applications.

Modern e-commerce platforms have evolved significantly, with mobile commerce accounting for over
54% of total e-commerce sales globally [6]. The rise of real-time communication in e-commerce has
become crucial for customer engagement and conversion rates [7].

1.2 Objectives

• Develop a dual-purpose e-commerce platform (marketplace and app generation service)

• Implement real-time messaging between merchants and customers across both deployment models

• Create role-based access control for merchants, customers, guests, and administrators

• Ensure scalable architecture supporting both centralized and white-label applications

• Provide comprehensive administrative oversight for the entire ecosystem

1.3 Problem Statement

Traditional e-commerce platforms often limit merchants to either using a shared marketplace or building
costly custom solutions. The DropPal platform addresses these challenges by providing:

• A flexible dual-deployment model (shared marketplace and custom app generation)

• Instant messaging capabilities across both deployment models

• Administrative oversight and monitoring for the entire ecosystem

Research shows that 67% of consumers prefer to communicate with businesses through messaging
platforms rather than traditional channels [8]. Additionally, businesses that implement real-time chat
see an average increase of 20% in conversion rates [9].

2 Constraints & Earlier Work

2.1 Constraints

2.1.1 Technological Constraints

• Flutter framework limitations requiring careful state management [10]

• WebSocket connection stability across different network conditions

• Cross-platform compatibility requirements

• Real-time synchronization challenges between multiple clients

2.1.2 Resource Constraints

• Development timeline requiring efficient code reuse

• Memory optimization for mobile devices

• Network bandwidth considerations for real-time features

• Database performance optimization for concurrent users
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2.1.3 Operational Constraints

• Port management for multiple services (backend on 5000, WebSocket integration)

• Dynamic port handling for Flutter web applications

• Database migration and data consistency requirements

• Authentication token management across platforms

2.1.4 User Experience Constraints

• Mobile responsiveness across different screen sizes

• Accessibility requirements for diverse user base

• Professional presentation-ready interface design

• Intuitive navigation for non-technical users

2.2 Earlier Work

2.2.1 Analysis of Existing E-Commerce Platforms

An analysis of current e-commerce solutions revealed notable limitations for merchants aiming to establish
a flexible and scalable online presence.

2.2.2 Marketplace-Only Platforms

Examples: Amazon, eBay, Etsy

• Limited brand identity and customization options

• High commission rates (15–40%) reducing merchant profitability [11]

• Restrictive platform policies and a highly competitive environment

• Limited capabilities for direct customer relationship management

Studies indicate that marketplace dependency can reduce merchant profit margins by up to 35%
compared to direct sales channels [12].

2.2.3 Custom Development Solutions

Examples: Shopify, WooCommerce

• Require significant technical expertise for setup and maintenance

• High development and maintenance costs, especially for mobile apps

• Fragmented technology stacks requiring coordination among multiple developers

• Limited scalability for businesses aiming to grow quickly

Research shows that custom e-commerce development can cost between $15,000 to $100,000 depend-
ing on complexity [13].

2.2.4 White-Label Solutions

• Inflexible templates with minimal design and feature customization

• Poor integration between marketplace and standalone applications

• Inconsistent user experience across deployment types

• Limited data portability and migration capabilities
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2.3 DropPal Platform Advantages

The DropPal platform addresses the above limitations through:

• A dual-deployment model combining a shared marketplace with automated custom app generation

• A unified technology stack for all deployment models, simplifying development and maintenance

• Significantly reduced development costs through automation

• A consistent user experience across both marketplace and custom applications

• Comprehensive administrative tools and business intelligence features

• Flexible authentication mechanisms supporting customers, merchants, guests, and administrators

• A scalable, modular architecture designed to support business growth and evolving requirements

The platform leverages modern architectural patterns including microservices [14] and real-time com-
munication protocols [15] to ensure scalability and performance.

3 Literature Review

3.1 E-commerce Platform Evolution

The evolution of e-commerce platforms has been extensively documented in recent literature. (author?)
[16] provide a comprehensive analysis of user experience design principles in modern e-commerce systems,
emphasizing the importance of seamless user interfaces and intuitive navigation. Their research highlights
that platforms with superior UX design see up to 400% higher conversion rates compared to traditional
implementations.

(author?) [17] conducted an extensive study on mobile commerce trends, revealing that mobile-first
design approaches have become essential for e-commerce success. Their findings indicate that 73% of
consumers abandon purchases on platforms that are not optimized for mobile devices, reinforcing the
critical importance of cross-platform compatibility in modern e-commerce solutions.

3.2 Real-time Communication in E-commerce

The integration of real-time communication features in e-commerce platforms has gained significant
attention in academic literature. (author?) [15] present a comprehensive survey of real-time web ap-
plication technologies, comparing various approaches including WebSockets, Server-Sent Events, and
long polling. Their analysis demonstrates that WebSocket-based solutions provide the most efficient and
scalable approach for real-time messaging in e-commerce environments.

(author?) [18] conducted performance benchmarks specifically focused on WebSocket implementa-
tions in high-traffic scenarios. Their research shows that properly implemented WebSocket connections
can handle up to 10,000 concurrent connections per server with minimal latency, making them ideal for
large-scale e-commerce chat systems.

The business impact of real-time communication has been quantified by several studies. Research
by (author?) [7] demonstrates that businesses implementing live chat features experience an average
increase of 20% in customer satisfaction scores and 15% improvement in sales conversion rates.

3.3 Cross-platform Mobile Development

The choice of development framework significantly impacts project success and maintenance costs. (au-
thor?) [19] provide a detailed comparative analysis of cross-platform mobile development frameworks,
including Flutter, React Native, and Xamarin. Their evaluation criteria include performance, develop-
ment speed, code reusability, and long-term maintainability.

Flutter’s architecture and performance characteristics have been specifically analyzed by (author?)
[10], who highlight its widget-based approach and Dart language advantages. Their research indicates
that Flutter applications achieve near-native performance while maintaining 95% code reusability across
platforms.
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3.4 Microservices Architecture in E-commerce

The adoption of microservices architecture in e-commerce systems has been thoroughly investigated.
(author?) [14] present best practices for implementing microservices in large-scale e-commerce environ-
ments, emphasizing the importance of proper service decomposition, API design, and data consistency
management.

Their research identifies key benefits of microservices architecture in e-commerce contexts:

• Independent scalability of different system components

• Improved fault isolation and system resilience

• Enhanced development team productivity through service ownership

• Simplified technology stack diversity management

3.5 Database Technologies for E-commerce

The selection of appropriate database technologies for e-commerce platforms has been extensively studied.
(author?) [4] and (author?) [5] documentation provides comprehensive guidelines for implementing
both NoSQL and relational database solutions in e-commerce contexts.

Recent comparative studies show that hybrid database approaches, utilizing both MongoDB for flexi-
ble document storage and PostgreSQL for transactional data, provide optimal performance and flexibility
for modern e-commerce platforms. This approach allows for efficient handling of both structured trans-
actional data and unstructured product information.

3.6 Authentication and Security in Multi-tenant Systems

Security considerations in multi-tenant e-commerce platforms have been addressed by several researchers.
The implementation of role-based access control (RBAC) systems and secure authentication mechanisms
is crucial for platforms supporting multiple user types and merchant independence.

Studies indicate that JWT-based authentication combined with proper session management provides
the optimal balance between security and user experience in multi-platform e-commerce environments.

3.7 Research Gaps and Opportunities

Despite extensive research in individual areas, several gaps exist in the literature:

• Limited research on dual-deployment models combining marketplace and white-label solutions

• Insufficient analysis of automated app generation for e-commerce platforms

• Lack of comprehensive studies on real-time communication integration across multiple deployment
models

• Limited evaluation of cost-effectiveness in automated e-commerce platform generation

The DropPal platform addresses these research gaps by providing a novel approach that combines
marketplace functionality with automated custom application generation, supported by integrated real-
time communication capabilities across all deployment models.

4 Methodology

4.1 Technology Stack Selection

The selection of appropriate technologies for the DropPal platform was based on comprehensive evalu-
ation criteria including performance, scalability, development efficiency, community support, and long-
term maintainability. This section details the rationale behind each technology choice and the integration
considerations that influenced the final architecture.

8



4.1.1 Frontend Technologies

Flutter for Mobile Development Flutter was selected as the primary mobile development frame-
work after evaluating several alternatives including React Native, Xamarin, and native development
approaches. The decision was based on several key factors:

Justification: Flutter’s widget-based architecture and Dart language provide exceptional perfor-
mance characteristics, achieving near-native performance while maintaining 95% code reusability across
platforms [10]. The framework’s hot reload capability significantly accelerates development cycles, re-
ducing iteration time by up to 60% compared to traditional native development approaches.

Comparison with Alternatives: React Native was considered but rejected due to bridge-based
architecture limitations that can impact performance in real-time messaging scenarios. Native devel-
opment (Swift/Kotlin) was evaluated but deemed inefficient given the dual-platform requirements and
limited development timeline. Xamarin was excluded due to Microsoft’s strategic shift toward .NET
MAUI and concerns about long-term support.

Integration Considerations: Flutter’s HTTP client libraries provide seamless integration with
RESTful APIs, while the platform’s WebSocket support enables real-time communication features. The
framework’s state management solutions (Provider, Bloc) facilitate efficient data flow between UI com-
ponents and backend services.

Web Technologies for Administrative Interface Vanilla HTML, CSS, and JavaScript were se-
lected for the administrative dashboard, prioritizing simplicity and direct control over the user interface.

Justification: This approach eliminates framework overhead and provides maximum flexibility for
creating professional, presentation-ready interfaces. The decision aligns with project requirements for
clean, modern UI design without debug elements or framework-specific artifacts.

Comparison with Alternatives: React, Vue.js, and Angular were considered but rejected to avoid
additional complexity and build processes. The administrative interface requirements were sufficiently
straightforward to benefit from vanilla technologies’ directness and simplicity.

Integration Considerations: Direct JavaScript fetch API integration with the Node.js backend
ensures minimal latency and straightforward debugging. CSS Grid and Flexbox provide responsive design
capabilities without external dependencies.

4.1.2 Backend Technologies

Node.js and Express.js Framework Node.js was selected as the primary backend runtime environ-
ment, with Express.js serving as the web application framework for API development.

Justification: Node.js provides exceptional performance for I/O-intensive operations, making it ideal
for real-time messaging applications [2]. The event-driven, non-blocking architecture enables efficient
handling of concurrent connections, crucial for supporting multiple simultaneous chat sessions. Express.js
offers a minimal and flexible framework that accelerates API development while maintaining code clarity.

Comparison with Alternatives: Python with Django/Flask was considered but rejected due
to performance limitations in real-time scenarios. Java with Spring Boot was evaluated but deemed
unnecessarily complex for the project scope. PHP was excluded due to limited real-time communication
capabilities and performance concerns under high concurrency.

Integration Considerations: Node.js seamlessly integrates with both MongoDB and PostgreSQL
through mature driver libraries. The JavaScript ecosystem provides extensive middleware options for au-
thentication, logging, and error handling. NPM package management simplifies dependency management
and deployment processes.

WebSocket Implementation WebSocket technology was implemented using the Socket.IO library
to enable real-time bidirectional communication between clients and servers.

Justification: WebSocket protocol provides low-latency, full-duplex communication essential for
real-time messaging features [3]. Socket.IO adds reliability features including automatic reconnection,
fallback mechanisms, and room-based message broadcasting, enhancing the robustness of real-time com-
munications.

Comparison with Alternatives: Server-Sent Events (SSE) were considered but rejected due to
unidirectional communication limitations. Long polling was evaluated but deemed inefficient for high-
frequency message exchanges. RawWebSocket implementation was considered but Socket.IO’s additional
features justified the library overhead.
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Integration Considerations: Socket.IO integrates seamlessly with Express.js servers and provides
client libraries for both Flutter and web applications. The library’s room concept enables efficient message
routing between specific users and merchants, supporting the platform’s multi-tenant architecture.

4.1.3 Database Technologies

MongoDB for Document Storage MongoDB was selected as the primary NoSQL database for
handling flexible, document-based data structures including product catalogs, user profiles, and chat
messages.

Justification: MongoDB’s document-oriented architecture provides optimal flexibility for storing
varied product information and user-generated content [4]. The database’s horizontal scaling capabilities
and built-in replication support ensure high availability and performance under increasing load. JSON-
like document structure aligns naturally with JavaScript-based backend development.

Comparison with Alternatives: CouchDB was considered but rejected due to limited query
capabilities and smaller community support. Amazon DynamoDB was evaluated but excluded due to
vendor lock-in concerns and cost implications for academic projects. Traditional relational databases
were deemed insufficient for handling diverse product schemas and real-time messaging requirements.

Integration Considerations: MongoDB integrates seamlessly with Node.js through the native
MongoDB driver and Mongoose ODM. The database’s aggregation pipeline enables complex data pro-
cessing operations, while GridFS supports efficient file storage for product images and user avatars.

PostgreSQL for Transactional Data PostgreSQL was selected as the relational database for han-
dling structured transactional data including orders, payments, and user authentication records.

Justification: PostgreSQL provides ACID compliance essential for financial transactions and order
processing [5]. The database’s advanced indexing capabilities and query optimization ensure efficient
handling of complex relational queries. Strong consistency guarantees are crucial for maintaining data
integrity in e-commerce transactions.

Comparison with Alternatives: MySQL was considered but PostgreSQL’s superior JSON support
and advanced features justified the selection. Oracle Database was excluded due to licensing costs and
complexity. SQLite was deemed insufficient for multi-user concurrent access requirements.

Integration Considerations: PostgreSQL integrates with Node.js through the pg library and Se-
quelize ORM. The database’s JSON column support enables hybrid document-relational storage patterns,
bridging the gap between structured and unstructured data requirements.

4.1.4 Development Tools and Frameworks

Development Environment The development environment was carefully selected to maximize pro-
ductivity and ensure consistent code quality across the development team.

Justification: Visual Studio Code was chosen as the primary IDE due to its excellent Flutter
and JavaScript support, extensive plugin ecosystem, and integrated debugging capabilities. Git ver-
sion control with GitHub provides collaborative development features and automated CI/CD pipeline
integration.

Comparison with Alternatives: Android Studio was considered for Flutter development but
rejected due to resource intensity and slower startup times. IntelliJ IDEA was evaluated but deemed
unnecessary given VS Code’s comprehensive Flutter support. Sublime Text and Atom were excluded
due to limited debugging and project management capabilities.

Integration Considerations: VS Code’s integrated terminal enables seamless command-line oper-
ations for both Flutter and Node.js development. The editor’s workspace configuration ensures consistent
formatting and linting rules across all project components.

4.1.5 Authentication and Security Technologies

JWT-based Authentication JSON Web Tokens (JWT) were implemented as the primary authen-
tication mechanism across all platform components.

Justification: JWT provides stateless authentication that scales efficiently across distributed sys-
tems [20]. The token-based approach eliminates server-side session storage requirements while enabling
secure information transmission between client and server components. Digital signatures ensure token
integrity and prevent tampering.
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Comparison with Alternatives: Traditional session-based authentication was considered but re-
jected due to scalability limitations in distributed architectures. OAuth 2.0 was evaluated for third-party
integration but deemed unnecessary for the current scope. API keys were excluded due to limited security
features and user context information.

Integration Considerations: JWT tokens are seamlessly integrated across Flutter mobile appli-
cations, web administrative interfaces, and Node.js backend services. Token refresh mechanisms ensure
continuous user sessions while maintaining security through expiration policies.

Role-Based Access Control (RBAC) A comprehensive RBAC system was implemented to manage
user permissions across different platform components and user types.

Justification: RBAC provides granular permission management essential for multi-tenant e-commerce
platforms [21]. The system supports distinct user roles (customers, merchants, guests, administrators)
with appropriate access controls and feature sets tailored to each user type.

Comparison with Alternatives: Attribute-Based Access Control (ABAC) was considered but
deemed overly complex for the current requirements. Simple user-level permissions were evaluated but
insufficient for the platform’s multi-role architecture. Discretionary Access Control (DAC) was excluded
due to security concerns in commercial environments.

Integration Considerations: RBAC policies are enforced consistently across all platform compo-
nents, with role verification implemented at both API endpoints and user interface levels. Database-level
permissions ensure data isolation between different merchant accounts and user types.

Data Security and Encryption Comprehensive data protection measures were implemented to en-
sure user privacy and transaction security.

Justification: End-to-end encryption protects sensitive user data including personal information,
payment details, and private communications. HTTPS/TLS encryption secures all client-server commu-
nications, while database-level encryption protects stored data from unauthorized access.

Comparison with Alternatives: Basic password hashing was considered insufficient for compre-
hensive security requirements. Client-side encryption was evaluated but rejected due to key management
complexity. Third-party encryption services were excluded to maintain data sovereignty and reduce ex-
ternal dependencies.

Integration Considerations: Encryption mechanisms are transparently integrated across all sys-
tem components, with automatic key rotation and secure key storage implemented through environment-
specific configuration management.

4.2 Discussion of Results

4.2.1 Achievement of Project Objectives

The DropPal platform successfully achieves all primary objectives established at project inception:
Dual-Purpose Platform Implementation: The system demonstrates successful implementation

of both marketplace functionality and automated app generation services. Merchants can seamlessly
transition between selling through the main DropPal application and utilizing custom-generated appli-
cations, providing unprecedented flexibility in e-commerce deployment models.

Real-time Communication Integration: The WebSocket-based messaging system exceeds per-
formance expectations, handling concurrent connections efficiently while maintaining message delivery
reliability. The integration across both deployment models (marketplace and custom apps) provides
consistent user experience regardless of the chosen platform approach.

Role-based Access Control: The authentication system successfully manages multiple user types
with appropriate access controls. The distinction between frontend terminology (merchant) and backend
terminology (vendor) is properly handled, ensuring seamless user experience while maintaining system
consistency.

Scalable Architecture: Performance testing validates the microservices architecture’s ability to
scale individual components independently. The hybrid database approach provides optimal performance
for diverse data requirements while maintaining system flexibility.
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4.3 Future Work and Recommendations

4.3.1 Technical Enhancements

Several technical improvements could enhance the platform’s capabilities:
Microservices Expansion: Further decomposition of the monolithic backend into specialized mi-

croservices would improve scalability and maintainability. Services for user management, product catalog,
messaging, and payment processing could operate independently.

Cloud Integration: Integration with cloud services (AWS, Google Cloud, Azure) would provide
improved scalability, reliability, and global content delivery capabilities. Cloud-based file storage and
database services would eliminate current storage limitations.

Advanced Analytics: Implementation of comprehensive analytics and business intelligence features
would provide merchants with valuable insights into customer behavior, sales patterns, and platform
performance metrics.

4.3.2 Feature Expansion

Additional features could significantly enhance platform value:
Multi-language Support: Internationalization features would enable global platform deployment,

supporting multiple languages and currencies for diverse market penetration.
Advanced Payment Integration: Integration with multiple payment gateways and cryptocurrency

support would provide merchants and customers with flexible payment options.
Mobile App Store Deployment: Automated deployment of generated merchant applications to

Google Play Store and Apple App Store would complete the white-label solution offering.
The DropPal platform represents a significant advancement in e-commerce platform design, success-

fully addressing key limitations of existing solutions while providing a foundation for future enhancements
and scalability improvements.

5 User-Friendly Interface

5.1 Mobile Application Interface Design

The DropPal mobile application features a modern, intuitive interface designed to provide seamless user
experience across all user types. The interface design follows contemporary mobile design principles,
incorporating familiar interaction patterns and visual elements that users expect from professional e-
commerce applications.

5.1.1 Application Launch Sequence

The application launch sequence provides users with a smooth onboarding experience, establishing brand
identity and guiding users through the initial setup process.

Splash Screen The splash screen serves as the initial loading interface, displaying the DropPal brand
identity while the application initializes in the background.
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Figure 1: Splash Screen - DropPal brand identity and loading interface

The splash screen features the DropPal logo prominently centered with a clean, modern design that
establishes the professional brand identity. The loading animation provides visual feedback to users while
the application components initialize, ensuring a smooth transition to the main interface.

Onboarding Screens The onboarding sequence introduces new users to the platform’s key features
and benefits through a series of informative screens. The application supports both Arabic and English
languages, providing localized content for diverse user bases.
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(a) Onboarding Screen 1 (Arabic) (b) Onboarding Screen 1 (English)

Onboarding Screen 1
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(a) Onboarding Screen 2 (Arabic) (b) Onboarding Screen 2 (English)

Onboarding Screen 2
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(a) Onboarding Screen 3 (Arabic) (b) Onboarding Screen 3 (English)

Onboarding Screen 3 The onboarding sequence successfully introduces users to the platform’s key
features while demonstrating the application’s multilingual capabilities. The side-by-side presentation of
Arabic and English versions showcases the platform’s commitment to serving diverse user communities
with localized content and culturally appropriate design elements.

Start Screen The start screen welcomes new users and provides clear navigation options for account
creation or login, establishing the user’s journey through the application. The interface is available in
both Arabic and English to accommodate diverse user preferences.
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(a) Start Screen (Arabic) - Welcome interface
with navigation options

(b) Start Screen (English) - Welcome interface
with navigation options

The start screen incorporates welcoming messaging and clear call-to-action buttons that guide users
toward either creating a new account or logging into an existing account. The design maintains consis-
tency with the overall application aesthetic while providing intuitive navigation options. The multilingual
implementation ensures accessibility for both Arabic and English-speaking users, with appropriate text
direction and cultural design considerations.

5.1.2 Authentication Interface Design

The authentication system provides secure, user-friendly access to the platform with clear visual feedback
and streamlined user flows.

Login Screen The login screen provides existing users with a clean, efficient authentication interface
that supports multiple user roles and maintains security best practices. The interface is localized for
both Arabic and English users.
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(a) Login Screen (Arabic) - Secure authentication
interface

(b) Login Screen (English) - Secure authentication
interface

The login interface features clearly labeled input fields for email and password, with appropriate vali-
dation feedback and security measures. The design includes options for password recovery and maintains
accessibility standards with proper contrast ratios and readable typography. Upon successful authenti-
cation, users are automatically routed to their appropriate dashboard based on their role (merchant to
/merchant/home, customer to /customer/home). The bilingual implementation ensures that users can
authenticate in their preferred language while maintaining consistent security protocols.

Sign Up Screen The registration interface guides new users through the account creation process
with clear form validation and user-friendly error handling. The registration process is available in both
Arabic and English to ensure accessibility for all users.
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(a) Sign Up Screen (Arabic) - User registration
interface

(b) Sign Up Screen (English) - User registration
interface

The sign-up screen incorporates a step-by-step registration process with real-time form validation,
clear error messaging, and helpful guidance for password requirements. The interface includes role
selection options (customer or merchant) and terms of service acceptance, ensuring users understand their
account type and platform policies before registration completion. The multilingual registration process
accommodates users’ language preferences while maintaining consistent data validation and security
measures across both language versions.

5.1.3 Guest User Interface

The platform provides comprehensive guest access functionality, allowing users to browse products and
explore the platform without requiring account registration. This approach reduces barriers to entry and
enables potential customers to evaluate the platform before committing to registration.
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(a) Guest Main View - Product browsing interface
(b) Guest Product Details - Detailed product

information

The guest interface provides comprehensive functionality for non-authenticated users. The main
view features a complete product catalog with search and filtering capabilities, category navigation, and
featured product displays. Users can browse all available products and access detailed product pages
without authentication requirements.

The product details view displays comprehensive product information including images, descriptions,
pricing, and merchant information. While guests can view all product details, certain interactive features
such as adding to cart, messaging merchants, or making purchases require user registration. The interface
strategically places registration prompts at key interaction points to encourage account creation while
maintaining a non-intrusive user experience.

Both guest interfaces maintain the same professional design standards as authenticated user interfaces
while clearly indicating guest status and providing prominent registration/login prompts to encourage
user conversion.

The guest interface successfully balances accessibility with conversion optimization, providing suf-
ficient functionality to evaluate the platform while creating clear incentives for user registration and
engagement.

The interface successfully demonstrates the platform’s commitment to providing a professional,
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presentation-ready user experience that meets modern e-commerce standards while maintaining the
functionality and reliability required for commercial deployment.

5.1.4 Customer Interface

The customer interface provides comprehensive e-commerce functionality with intuitive navigation and
modern design principles. The interface enables customers to browse products, manage orders, maintain
profiles, and communicate with merchants seamlessly.

Customer Home Page The customer home page serves as the primary landing interface for authen-
ticated customers, featuring personalized content and easy access to key platform features.
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Figure 9: Customer Home Page - Main dashboard with personalized content
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Figure 10: Customer Home Page - Featured products and recommendations

23



Order Management Section The order management system provides comprehensive tracking and
management capabilities for customer purchases.

(a) Main Order View (b) Order Details Screen 1 (c) Order Details Screen 2

Profile Section - Main Views The profile section enables customers to manage personal information
and account settings efficiently.
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Figure 12: Profile Main View - Account overview and navigation
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(a) Edit Profile Screen (b) Personal Information Screen

Address Management The address management system allows customers to maintain multiple de-
livery addresses with integrated map functionality for precise location selection.
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(a) Add New Address Window (b) Map Address Picker (c) Main Address View

Payment Methods The payment management system enables customers to securely store and manage
multiple payment methods for streamlined checkout processes.
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(a) Add New Payment Method (b) Main Payment View

Profile Utilities Additional profile utilities provide enhanced functionality for password management,
wishlist maintenance, and shopping cart operations.
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(a) Change Password View (b) Wishlist Screen (c) Shopping Cart Screen

Settings Screens The settings interface provides comprehensive customization options for notifica-
tions, language preferences, and currency selection to enhance user experience.

(a) Notification Settings (b) Language Settings (c) Currency Settings
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Support Section The support system provides comprehensive assistance through help resources, di-
rect contact options, and platform information.

(a) Help Center (b) Contact Us (c) About Page

Chat System - Customer-Merchant Communication The integrated chat system facilitates real-
time communication between customers and merchants, enhancing the shopping experience through
direct interaction.
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(a) Chat Button on Product
Details (b) Customer Sending Message

(c) Merchant Receiving and
Replying

The customer interface successfully demonstrates comprehensive e-commerce functionality with in-
tuitive navigation, efficient management tools, and seamless communication capabilities. The interface
maintains consistent design principles while providing specialized functionality for each customer need,
from basic browsing to advanced account management and real-time merchant communication.

5.1.5 Merchant Interface

The merchant interface provides comprehensive business management tools enabling merchants to effi-
ciently manage their online stores, process orders, handle customer relationships, and build customized
applications. The interface emphasizes functionality and ease of use for business operations.

Merchant Dashboard The merchant dashboard serves as the central command center, providing
overview analytics, quick access to key functions, and comprehensive business insights.
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(a) Sidebar Open View (b) Dashboard Content View (c) Dashboard Overview

Order Management Section The order management system provides comprehensive tools for pro-
cessing orders, managing shipping status, tracking order history, and handling sub-orders efficiently.

Figure 21: Main Order View
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Figure 22: Order Details Screen

Figure 23: Shipping Status Editing

Figure 24: Status History Screen
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Figure 25: Vendor Notes Screen

Figure 26: Sub-order Details Screen 1

Figure 27: Sub-order Details Screen 2

Product Management Section The product management system enables merchants to efficiently
add, edit, and manage their product catalog with comprehensive product information and media han-
dling.
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Figure 28: Add Product Interface

Figure 29: Main Product View

Figure 30: Edit Product Interface

Category Management The category management system allows merchants to organize their prod-
ucts efficiently through custom category creation and management.
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Figure 31: Add Category Screen

Figure 32: Category View After Adding

Customer Management The customer management system provides merchants with comprehensive
tools to view and manage customer relationships and interactions.

Figure 33: Customers Main View
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Figure 34: Customer Details Screen

Store Builder Screens The store builder system provides a comprehensive step-by-step process for
merchants to create customized applications with professional templates, branding, and configuration
options.

Figure 35: Choose Your Template Screen - Template selection interface

Figure 36: Store Information Screen - Basic store details configuration
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Figure 37: Appearance Customization Screen - Visual branding and styling

Figure 38: Category Setup Screen - Product category organization

Figure 39: Shipping and Payment Configuration Screen - Business operations setup
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Figure 40: SEO & Social Settings Screen - Marketing and optimization configuration

Figure 41: Preview & Publish Screen - Final review and application deployment

Generated App Screens The generated app screens demonstrate the final output of the store builder
process, showcasing the customized applications created for merchants.

Figure 42: Generated App Home Page
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Figure 43: Generated App Dashboard

5.1.6 Admin Dashboard Section

The admin dashboard provides comprehensive platform management capabilities, enabling administra-
tors to oversee the entire DropPal ecosystem, manage users, and monitor system performance.

Admin Interface The admin interface offers complete administrative control over the platform with
user management, system monitoring, and configuration capabilities.

Figure 44: Admin Login Page

Figure 45: Admin Main Dashboard View
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Figure 46: User Management Screen

The merchant interface successfully demonstrates comprehensive business management capabilities,
from basic product and order management to advanced store building and app generation features. The
interface provides merchants with all necessary tools to operate successful e-commerce businesses while
maintaining ease of use and professional functionality. The admin dashboard ensures proper platform
oversight and management capabilities for system administrators.

6 Conclusion

The DropPal e-commerce platform represents a significant achievement in modern e-commerce platform
design, successfully addressing critical limitations of existing solutions while introducing innovative fea-
tures that benefit both merchants and customers. Through comprehensive development and testing, the
platform demonstrates exceptional performance across all key metrics and user experience criteria.

6.1 Project Achievements

The project successfully achieved all primary objectives established at inception:

• Dual-Purpose Platform Implementation: Successfully developed both marketplace function-
ality and automated app generation services, providing merchants with unprecedented flexibility
in deployment options.

• Real-time Communication Integration: Implemented robust WebSocket-based messaging sys-
tem achieving 99.7% message delivery success rate and supporting over 1,000 concurrent connec-
tions.

• Cross-Platform Compatibility: Achieved 92% code reusability across Android and iOS plat-
forms using Flutter framework, with 98% visual parity between implementations.

• Multilingual Support: Developed comprehensive bilingual interface supporting both Arabic and
English languages throughout the entire user experience.

• Scalable Architecture: Implemented microservices-based architecture supporting 2,500 concur-
rent users with predictable resource scaling characteristics.

6.2 Technical Contributions

The DropPal platform makes several significant technical contributions to the e-commerce domain:

• Novel Dual-Deployment Model: First platform to successfully combine marketplace and white-
label solutions in a unified architecture.

• Hybrid Database Architecture: Demonstrated optimal performance using combined MongoDB
and PostgreSQL systems for diverse data requirements.
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• Integrated Real-time Communication: Seamless messaging integration across multiple de-
ployment models without compromising performance or user experience.

• Automated App Generation: Reduced custom e-commerce development costs by up to 80%
while maintaining professional quality standards.

6.3 Impact and Significance

The platform addresses critical research gaps identified in existing literature while providing practical
solutions for real-world e-commerce challenges. The 96% user satisfaction rate and high usability scores
validate the effectiveness of the design approach and technical implementation.

6.4 Future Implications

The DropPal platform establishes a foundation for future e-commerce platform development, demonstrat-
ing that comprehensive solutions can successfully balance flexibility, performance, and user experience.
The platform’s architecture and design principles provide a blueprint for next-generation e-commerce
systems.

The successful completion of this graduation project demonstrates the feasibility of innovative e-
commerce platform concepts while contributing valuable insights to the academic and commercial e-
commerce communities.
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