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اिऻڪٌۘ
رᆇᅪ٭۰ ݁ٷݱ۰ إ૰૙؇ء ሌᇿإ ا๤དྷৎ৊وع ۱ڍا ዛኗڎف اࠍ੊ݞا߉ߵ، ሒᇭ ا؜ٺ݄؇ده ߙ߳اࢴࣖ و݁ؕ اৎ৊ྥފ؇رع، اܳأ؇ৎ৊޶ اᆇᅪීෂ޶ اܳٺۜިل ݿ٭؇ق ሒᇭ
ඔ൹݁ިٔިڢ ༠ڎ݁؇ت ሒᇧ݁گڎ إ෠ຬ؇د ሒᇭ ݬأ۰ًި ݆݁ اৎ৊ފዛውڎڣ۰ اܳڰ۰٪ ሒᇃ؇ّأ .ඔ൹ިاޗٷৎ৊وا اࠍ੅ڎ݁؇ت ਲ਼ਦودي ඔ൹ً ߌߵًޔ ๤ཏ੊ျ ّأ݄ܭ

ل؇ً. ๤ཚور ً أਵਦا رᆇᅪ޶ ༡ܭ ሌᇿإ ۰༥؇੆اࠍ ෠ຬأܭ ؇ᆙᆘ ،ඔ൹لأ๤ངو
ً؇৕৑ݪ؇ڣ۰ ،؇ዛዀ݁݁گڎ ؕ݁ ݁ٴ؇๤ཇة واܳٺިاݬܭ ོྥٴأ۳؇، ࿭੗ݞ۱؇، اࠍ੅ڎ݁؇ت، ؜݆ اܳٴۜت ۰ਃ಻Ⴄၽ݁إ AlloServiceDZ ݁ٷݱ۰ ّިڣݠ
႟ၽ૰૖ ا፳፞༕ިزات وᎂدارة ܾዛኤرا؇ዛᔻ ؜ਵض اࠍ੅ڎ݁؇ت ሒᇧگڎৎ৊ ོྥ٭ں პაႰ واࠍ੊ިدة. اܳټگ۰ ݁ފٺިى رڣؕ ሒᇭ ܾ۱؇૭૏ ّگ٭ࡗࡲ َޙ؇م ሌᇿإ

݁ٷޙܾ.
وۏިدة اܳލڰ؇ڣ٭۰ ඔ൹ފොູ ؕ݁ واࠍ۳੊ڎ، اܳިڢب وّگܹ٭ܭ اࠍ੅ڎ݁؇ت ሌᇿإ اܳިݬިل ዝ๎฽٭ܭ ሒᇭ ܾ۱؇૭૜ اৎ৊ٷݱ۰ أن ༇຀؇اܳٷٺ أޖ۳ݠت

.ඔ൹اܳޚݠڣ ඔ൹ً اܳٺأ؇݁ܭ

AlloServiceDZ. اᆇᅪීෂ٭۰، اܳټگ۰ ،ೞಱو ّޚٴ٭ݑ ༠ڎ݁؇ت، ਲ਼ਦودي ༠ڎ݁؇ت، ݁ٷݱ۰ اिऻء׫ոؼמ١: اڤոஈ࿦࿮ت

Abstract

In the context of the accelerating global digital transformation, and with its increasing adop-
tion in Algeria, this project aims to create a digital platform that acts as a bridge between
service providers and citizens. The target group faces difficulties in finding reliable and ef-
fective service providers, making a digital solution essential.

The AlloServiceDZ platform allows users to search for, book, track, and communicate
directly with service providers, in addition to a rating system that contributes to increased trust
and quality. It also enables service providers to showcase their skills and manage bookings
in an organized manner.

Results have shown that the platform facilitates access to services, reduces time and ef-
fort, and improves transparency and the quality of interaction between the two parties.

Keywords: Service Platform, Service providers, Web application, Digital Trust, AlloSer-
viceDZ.
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General Introduction

General Introduction
The world is undergoing a rapid transformation driven by technological and digital advance-
ments, this transformation has become an integral part of daily life, with information tech-
nology in its various branches becoming an essential and indispensable element. With the
increasing reliance on these technologies in Algeria, the importance of digital platforms and
applications has become paramount, aiming to cover various sectors and keep pace with this
development.

Among the problems solved by this transformation is the facilitation of the relationship
between clients and service providers, and the growing demand for home services such as
plumbing, construction, and painting, coupled with the need for reliable service providers, it
has become essential to provide a digital platform that connects service providers and citizens
in an efficient and organized manner.

Even with the proliferation of digital platforms offering these types of services, the chal-
lenge of finding efficient, reliable, and high-quality providers persist. To address this issue,
this project proposes developing a digital platform that acts as a bridge between clients and
providers. Clients can search for providers near their location, book and track services, and
communicate with them directly with ease. Providers, on the other hand, can showcase their
work and demonstrate their expertise through a rating and review system on their profiles, as
well as manage incoming orders by accepting or rejecting bookings.

Despite the existence of numerous global and local projects similar to this type of system,
such as Thumbtack, TaskRabbit, and Urban Company globally, and Ouedkniss and Brico-
ram locally in Algeria, they often lack user-friendliness or are not fully tailored to this type of
service. This reveals a clear gap between the growing demand for local services and the avail-
able digital solutions. This is where the idea of developing an improved platform emerged,
combining ease of use with efficient performance, with the aim of providing a better and
more convenient user experience.

The proposed solution is AlloServiceDZ, an online marketplace for services that acts as an
intermediary between clients and local service providers, specifically designed for the Alge-
rian market. The platform aims to improve access to local services by providing a structured,
efficient, and user-friendly digital environment.

For clients, the platform allows them to create an account, view service provider ratings
and other users' reviews, and search for nearby service providers based on service type or
location using map search. Users can also book services, track the status of their requests,
and communicate directly with service providers. For service providers, the platform enables

1



General Introduction

them to create detailed profiles, showcase images of their past work, and manage incoming
service requests by accepting or declining bookings. This helps service providers better or-
ganize their activities and increase their visibility and credibility.
The deployment version of the platform is publicly accessible through the following web
address: https://alloservicedz.netlify.app/

Report structure

This report is structured into three chapters:

• Chapter 1: focuses on the project requirements, including the analysis of user needs,
functional and non-functional requirements, and the definition of the system objectives
for the platform.

• Chapter 2: covers the system design, describing the overall architecture of the plat-
form along with its main technical specifications.

• Chapter 3: presents the implementation and deployment of the system, detailing the
development process, technologies used, and the core functionalities implemented.

Finally, the report concludes with an evaluation of the achieved results and discusses pos-
sible improvements and future enhancements for the platform.

2
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Chapter 1

Requirements Analysis
This chapter provides a detailed analysis of the system requirements for the proposed plat-
form. It aims to identify and formalize both functional and non-functional requirements,
which define the expected behavior and constraints of the system. This phase is critical as it
establishes a solid foundation for the design and implementation stages.

The chapter covers the project overview, stakeholders identification, user needs analysis,
booking life cycle, and a comprehensive specification of system requirements.

1.1 Project Overview

The proposed system, AlloServiceDZ [1], is an on-demand home service platform that con-
nects clients with service providers in Algeria. It simplifies the process of discovering, se-
lecting, and booking services.

The platform addresses common issues such as lack of trust, inefficiency in searching for
services, and absence of centralized solutions by providing a structured and digital environ-
ment.

1.2 Existing Platforms

Several digital platforms have emerged to connect clients with service providers and facilitate
service discovery and booking processes. These platforms vary in their business models,
geographical coverage, and service specialization. The following examples represent some
of the most recognized global and local solutions related to the AlloServiceDZ concept.

1.2.1 Thumbtack

Thumbtack is an American online marketplace that connects customers with local profes-
sionals and service providers across multiple categories such as home maintenance, tutoring,
photography, and event services. The platform allows users to search for providers, compare
profiles and reviews, and request service quotations directly through the system [2].

3
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1.2.2 TaskRabbit

TaskRabbit is a digital service marketplace that enables users to hire freelancers and local
workers for everyday tasks including furniture assembly, moving assistance, cleaning, and
home repairs. The platform emphasizes fast task matching and location-based service deliv-
ery [3].

1.2.3 Urban Company

Urban Company is a large-scale service platform operating primarily in Asia and the Middle
East. It connects customers with trained professionals in domains such as beauty services,
home maintenance, appliance repair, and cleaning. The platform incorporates provider veri-
fication, service scheduling, and customer review mechanisms [4].

1.2.4 Ouedkniss

Ouedkniss is one of the most popular Algerian online classified platforms. Although primar-
ily designed for product advertisements and e-commerce listings, it also includes service-
related advertisements where users can publish and search for professional services across
different categories [5].

1.2.5 Bricoram

Bricoram is an Algerian online service marketplace that connects clients with local profes-
sionals and service providers across various service categories. The platform allows users
to publish service requests, receive offers from nearby professionals, compare profiles and
reviews, and select suitable providers. It supports multiple service domains including plumb-
ing, maintenance, construction, cleaning, and other professional services [6].

1.3 Users Categories

We categorize the users of the AlloServiceDZ platform into four main types, each with spe-
cific roles and interactions within the system:

1.3.1 Client

Clients are users who look for and request services. They can search for service providers,
view provider profiles, send booking requests, and follow the status of their reservations. Af-
ter receiving the service, they can also submit reviews and ratings based on their experience.

4
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1.3.2 Service Provider

Service providers are users who offer services through the platform. They may be individuals
or professionals working in various domains such as home repair, cleaning, and other service
categories. Their primary role is to create and manage service offerings and respond to client
booking requests.

1.3.3 Visitor

Visitors are users who access the platform without creating an account. They can explore
available services and view general information about service providers in order to under-
stand the platform and its functionalities before registration.

1.3.4 Administrator

Administrators are privileged users responsible formanaging and supervising platform opera-
tions. They monitor user activities, manage reported content, moderate platform interactions,
and ensure the proper functioning, security, and integrity of the system.

1.4 User Needs Analysis

This section identifies the primary needs and expectations of the different categories of plat-
form users. Understanding these needs is essential for defining system functionalities and
ensuring that the proposed platform delivers an effective and user-centered service experi-
ence.

1.4.1 Client Needs

The client represents the primary beneficiary of the AlloServiceDZ platform; therefore, the
system must address their requirements efficiently and reliably. The main client needs in-
clude:

• Ability to easily find trusted service providers

• Quick and efficient booking mechanism

• Transparency in service details and availability

• Ability to manage and track bookings

• Ability to review and provide feedback on service providers

5
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1.4.2 Provider Needs

Service providers rely on the platform to promote their professional activities and manage
interactions with potential clients. Therefore, the platform should support their operational
and communication requirements. These needs include:

• Platform to showcase services and professional skills

• Efficient booking management system

• Increased visibility and customer acquisition

• Ability to communicate effectively with clients

1.4.3 Visitor Needs

Visitors represent potential future users who access the platform without registration. Con-
sequently, the platform should provide sufficient information and navigation capabilities to
encourage engagement and account creation. Their main needs include:

• Ability to explore available services without registration

• Access to general information about the platform

• Ability to view general information about service providers

1.4.4 Administrator Needs

Administrators are responsible for overseeing the overall operation and integrity of the Al-
loServiceDZ platform. Therefore, the system must provide them with adequate tools to mon-
itor, manage, and moderate platform activities effectively. Their main needs include:

• Access to a comprehensive dashboard displaying platform statistics and activity

• Ability to manage and moderate registered user accounts

• Tools to review and resolve user-submitted reports and complaints

• Ability to suspend or permanently remove accounts violating platform policies

• Access to all contact messages submitted by platform visitors

6
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1.5 Booking Life Cycle

The booking life cycle defines the set of states through which a service request evolves within
the AlloServiceDZ platform, from its initial creation to its final closure. This life cycle pro-
vides a structured representation of the booking process, ensuring clear state transitions and
improving system traceability as illustrated in Figure 1.1

The main states of the booking life cycle are described as follows:

• Booking Creation: The client submits a booking request to a specific service provider.

• Pending State: The request is sent to the selected service provider and awaits response.

• Acceptance / Rejection: The provider either accepts or rejects the request.

• Confirmed Booking: If accepted, the booking is confirmed and scheduled.

• Service Execution: The provider performs the requested service.

• Completion: The service is marked as completed.

• Reviewing: The client gives a review to service provider.

• Cancellation (Optional): The client and provider may cancel the booking before com-
pletion.

7
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Figure 1.1: Service Life Cycle of AlloServiceDZ Platform

The definition of this life cycle ensures a consistent and well-structured management
of service bookings, enabling efficient tracking, better coordination between clients and
providers, and improved overall system reliability.

1.6 Functional Requirements

Functional requirements describe the system's behavior and operations.

• User Registration: The system shall allow clients and service providers to create ac-
counts by providing required information such as name, email, password and location.

• User Authentication: The system shall enable users to securely log in and log out
using their credentials.

• Profile Management: Users shall be able to view, update, and manage their personal
information and profiles.
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• Service Browsing: Visitors and clients shall be able to browse available services by
keyword.

• Service Search and Filtering: The system shall provide search and filtering mecha-
nisms to help users find relevant service providers.

• Booking Creation: Clients shall be able to create service booking requests by select-
ing a provider and specifying details.

• BookingManagement: Users shall be able to view, track, andmanage their bookings.

• Booking Response: Service providers shall be able to accept or reject booking re-
quests.

• Booking Cancellation: Both clients and service providers shall be able to cancel a
booking at any stage before completion (PENDING,ACCEPTED, or IN_PROGRESS),
provided that the booking has not yet been marked as (COMPLETED).

• Booking Status Tracking: The system shall provide real-time updates on booking
status (pending, confirmed, InProgress, completed, canceled).

1.7 Non-Functional Requirements

Non-functional requirements define system quality attributes and constraints.

• Performance: The system should respond to user actions within an acceptable time
(e.g., less than 2 seconds for standard operations), even under moderate load.

• Security: The system must ensure data confidentiality and integrity through secure
authentication, password encryption, and protection against common attacks.

• Usability: The user interface should be intuitive, easy to navigate, and accessible to
users with basic digital skills.

• Availability: The system should be available 24/7 with minimal downtime and reli-
able uptime.

• Scalability: The platform should be able to handle an increasing number of users and
service providers without performance degradation.

• Maintainability: The system should be designed in a modular way to facilitate up-
dates, debugging, and future enhancements.

• Compatibility: The system should be accessible Across various devices (desktop,
mobile) And modern browsers.
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1.8 System Objectives

The objectives of the AlloServiceDZ platform define the main goals that guided the design
and development of the system. These objectives focus on improving service accessibility,
facilitating interactions between users, and providing a reliable digital environment for ser-
vice exchange. The system aims to:

• Provide a reliable platform connecting clients and service providers

• Improve service accessibility and efficiency

• Reduce time and effort required to find services

• Enhance trust and transparency between users

1.9 System Constraints

Like any software project, the development of AlloServiceDZ was influenced by a number
of technical and organizational limitations. These constraints affected technology selection,
implementation decisions, and overall project planning. The main constraints include:

• Limited project development time

• Dependence on selected technologies

• Resource limitations

1.10 Conclusion

This chapter presented a detailed requirements analysis of the AlloServiceDZ platform. It
covered the main users Categories involved in the system, the different user needs, and how
each type of user interacts with the platform. It also described the booking life cycle, which
explains the different stages a booking goes through from creation to completion. In addition,
the chapter defined both functional requirements, which describe what the system should do,
and non-functional requirements, which describe how the system should perform in terms of
quality, security, and usability.

These specifications provide a clear understanding of the system and will serve as a solid
foundation for the system design phase presented in the next chapter.
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Chapter 2

System Design

Following the requirements analysis presented in the previous chapter, this chapter focuses
on the design of the proposed platform, AlloServiceDZ. The system design phase aims to
transform the identified functional and non-functional requirements into a structured software
architecture that ensures scalability, maintainability, security, and extensibility.

To achieve a clear and standardized architectural representation, the C4model was adopted
as the main approach for documenting the system architecture. This model provides different
levels of abstraction that help in understanding complex systems and improving communica-
tion between stakeholders and developers [7] [8]. In addition, Unified Modeling Language
UML diagrams were used to describe both the structural and behavioral aspects of the system,
as UML remains a widely accepted standard for modeling software systems [9] [10].

This chapter presents the overall system architecture, including system context, containers,
database design, and the interaction between system components and actors.

2.1 System Architecture

In this section, we describe the architecture of the proposed system using two complementary
views: Context and Containers. These views illustrate how the system interacts with external
actors and how its internal components are organized to deliver the required functionalities.

2.1.1 Context

Figure 2.1 show the System Context of the AlloServiceDZ platform, showing the main actors
and external services interacting with the system.

The system includes four user roles: Visitors who browse services without authentica-
tion, Customers who request and manage services, Providers who create and manage their
offerings, and an Admin responsible for system supervision and configuration.

The platform also integrates external services, including NextAuth.js for authentication,
Cloudinary for image storage, and Neon PostgreSQL for data persistence.
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Figure 2.1: System Context Diagram
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2.1.2 Containers

Figure 2.2 shows the Container Diagram of the AlloServiceDZ platform. It presents the main
parts of the system and how they interact with each other to provide the required functional-
ities.

The diagram includes the user and admin web applications, the frontend interfaces, the
core server that handles business logic and API requests, and the database used to store ap-
plication data. It also shows the external services integrated into the platform, such as Nex-
tAuth.js for authentication and Cloudinary for image storage and management.

This diagram helps provide a clearer understanding of the internal organization of the
system and the communication between its different containers.

Figure 2.2: System Container Diagram
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2.2 Back-end Architecture

The back-end architecture represents the server-side part of the system responsible for pro-
cessing requests, executing business logic, and managing communication with the database
and external services.

Figure 2.3 presents the internal structure of the AlloServiceDZ back-end, highlighting a
modular and security-focused design. Client requests are systematically processed through a
Middleware layer and secured API Routes, which integrate NextAuth.js for robust authenti-
cation and a custom Crypto Utility for data obfuscation. Additionally, the system leverages
Cloudinary for optimized image delivery and Prisma ORM for type-safe communication with
the Neon PostgreSQL database. This layered approach significantly enhances the platform's
scalability, maintainability, and overall data integrity across all transactional services

Figure 2.3: Backend Components Diagram
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2.2.1 API Routing Layer

TheAPI Routing Layer in AlloServiceDZ is built upon RESTful principles, providing a struc-
tured and scalable interface for communication between the frontend applications and the
backend services. Leveraging Next.js Route Handlers, this layer manages request parsing,
authentication enforcement through middleware, and data protection via a custom obfusca-
tion utility. It ensures that all system resources ranging from provider profiles to booking
operations are accessible through standardized HTTP methods.

In the following, the different API endpoints are categorized according to their access level
into public, authenticated user, provider-specific, and administrative endpoints.

Public Endpoints: These endpoints are accessible to anyone without authentication.

• Authentication Route: /api/auth

Method Endpoint Result
POST /register Register a new account
POST /signin Authenticate a user account
GET /verify-email Verify user email address

Table 2.1: Authentication Public API Endpoints

• Provider Route: /api/providers

Method Endpoint Result
GET / Get the list of providers (Encrypted

Data)
GET /:id Get provider details by ID (Encrypted

Data)

Table 2.2: Provider Public API Endpoints

• Service Route: /api/services

Method Endpoint Result
GET / Get the list of available service categories

Table 2.3: Service Public API Endpoints
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• Location Route: /api/locations

Method Endpoint Result
GET /wilayas Get the list of wilayas
GET /dairas Get the list of dairas
GET /communes Get the list of communes

Table 2.4: Location Public API Endpoints

• General Route

Method Endpoint Result
POST /api/contact Submit a contact message
GET /api/stats Get public platform statistics

Table 2.5: General Public API Endpoints

AuthenticatedUserEndpoints: These endpoints are accessible only to clients and providers.

• User Profile Route: /api/user

Method Endpoint Result
GET /profile Get current user's profile data

PATCH /profile Update profile information
GET /heartbeat Update user's last seen status

Table 2.6: User Profile API Endpoints

• Interaction Route: /api/bookings

Method Endpoint Result
GET / Get user bookings
POST / Create a new booking request
PATCH /:id Update booking status or archive it

Table 2.7: Booking API Endpoints
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• Review Route: /api/reviews

Method Endpoint Result
POST / Submit a review for a provider

Table 2.8: Review API Endpoints

• Notification Route: /api/notifications

Method Endpoint Result
GET / Get unread notifications

Table 2.9: Notification API Endpoints

• Report Route: /api/reports

Method Endpoint Result
POST / Submit a report against content or users

Table 2.10: Report API Endpoints

• Communication Route: /api/messages

Method Endpoint Result
GET / List active conversations
GET /:id Fetch chat history for a specific booking
POST / Send a new message

Table 2.11: Communication API Endpoints

Provider-Specific Endpoints: These endpoints are accessible only to providers.

• Professional Profile Route: /api/providers/me

Method Endpoint Result
GET / Fetch detailed professional profile

PATCH / Update bio, price range, and availability

Table 2.12: Professional Profile API Endpoints
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• Gig Management Route: /api/gigs

Method Endpoint Result
GET / List all gigs for the current provider
POST / Create a new service offering
PATCH /:id Update an existing gig
DELETE /:id Archive or delete a gig

Table 2.13: Gig Management API Endpoints

• Media Upload Route: /api/upload

Method Endpoint Result
POST / Upload images to Cloudinary

DELETE /:public_id Delete image from Cloudinary

Table 2.14: Media Upload API Endpoints

Administrative Endpoints: These endpoints are accessible only to the platform admin-
istrators.

• User Management Route: /api/admin/users

Method Endpoint Result
GET / List all users and providers in the system

PATCH / Suspend or reactivate user accounts
DELETE /:id Permanently delete a user account

Table 2.15: User Management API Endpoints

• Report Moderation Route: /api/admin/reports

Method Endpoint Result
GET / View all moderation reports

PATCH / Update report status
DELETE /:id Delete reported content and close report

Table 2.16: Report Moderation API Endpoints
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• Contact Management Route: /api/admin/contact-messages

Method Endpoint Result
GET / View all contact messages

DELETE /:id Delete a specific contact message

Table 2.17: Contact Management API Endpoints

• Administrative Statistics Route: /api/admin/stats

Method Endpoint Result
GET / View administrative dashboard statistics

Table 2.18: Administrative Statistics API Endpoints

2.2.2 Middleware Layer

In the context of Next.js, middleware consists of functions that intercept requests and re-
sponses during the HTTP request-response cycle. Executed before a request reaches the
main route handlers, middleware components can access request objects, apply routing logic,
modify headers, or terminate requests when necessary. This approach provides a centralized
mechanism for enforcing platform-wide security and access control policies.

The middleware mechanisms implemented in AlloServiceDZ include:

• Route Protection Middleware: Implemented through middleware.ts, this component
intercepts incoming requests targeting protected routes such as /dashboard, /messages,
and /admin. It verifies the existence of a valid authentication state and redirects unau-
thenticated users to the login page before the request reaches the server-side logic.

• SessionAuthenticationMiddleware: Integratedwithin theAPI route handlers through
Auth.js, this mechanism processes secure HTTP-only cookies, validates JSON Web
Tokens JWTs, and extracts user identity and role information to enforce Role-Based
Access Control RBAC.

• Request Validation Middleware: Embedded within the API route handlers, it uses
schema validation libraries such as zod to parse incoming JSON payloads. This layer
ensures that required data structures are correctly provided through type-safe validation
before any database interaction is performed.
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2.2.3 Security Mechanisms

To ensure the confidentiality, integrity, and security of the platform, several protection mech-
anisms are integrated into the backend architecture.

• PasswordHashing: User credentials are secured using bcryptjs. Passwords are hashed
with salted cryptographic functions before being stored in the database, preventing
plaintext password exposure.

• Data Obfuscation Utility: A lightweight XOR-based utility is used to obfuscate sen-
sitive provider-related data during API transmission. Although not intended as strong
cryptographic encryption, this mechanism helps reduce automated data scraping and
unauthorized data extraction.

• Access Control Mechanisms: Protected API routes enforce Role-Based Access Con-
trol RBAC through Auth.js session validation. This ensures that only authenticated
users with authorized roles CLIENT, PROVIDER, or ADMIN can access restricted
operations.

• Input Validation: Schema-based validation using libraries such as zod is applied to
incoming request payloads and parameters. This mechanism helps prevent malformed
data and improves the reliability and consistency of backend operations.

2.2.4 ORM Layer

An Object-Relational Mapping ORM layer serves as an intermediary between the backend
application and the underlying relational database. It provides an abstraction layer that en-
ables developers to interact with database entities using programmatic data models instead
of writing raw database-specific SQL queries.

In the architecture of our system, the ORM layer is utilized for several key reasons:

• Abstraction: It decouples the application's business logic from the specific syntax and
implementation details of the database engine.

• Type-Safe Database Operations: By generating structured database access models
from a centralized schema, the ORM enables type-safe interactions between the appli-
cation and the database, reducing the likelihood of runtime inconsistencies and data-
related errors.
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• Reducing Raw SQL Complexity: The ORM minimizes the need for manually writ-
ten SQL queries. Complex operations such as multi-table joins, nested writes, and
advanced filtering are abstracted into cleaner and more maintainable programmatic
methods.

2.3 Database Design

The platform relies on a relational database management system to ensure reliable storage,
data consistency, and efficient data management across the system. In this section, we present
the Entity Relationship Diagram ERD of the database schema used in AlloServiceDZ, along
with the main entities and relationships of the platform.

Figure 2.4 presents the Entity-Relationship Diagram ERD, showing the main database
entities and their relationships. The USER entity is the core component of the schema, sup-
porting role-based access for clients, providers, and administrators. Providers are associ-
ated with the PROVIDER_PROFILE and GIG entities, while the BOOKING entity connects
clients, providers, and service offerings. The schema also includes communication, review,
reporting, and geographic entities to support the different functionalities of the platformwhile
maintaining referential integrity.
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Figure 2.4: Entity-Relationship Diagram
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2.3.1 Main Entities Description

To better understand the flow of data within the system, the following are the most critical
entities in the relational schema:

• USER: The central authentication and identity entity acting as the root for almost all
relations.

– id (PK): Unique identifier for the user account.

– name, email, phone: Basic contact and personal identification details.

– hashedPassword: Cryptographically secured string for safe authentication.

– role: Defines system access level (CLIENT, PROVIDER, or ADMIN).

– wilaya, commune, latitude, longitude: Geographic data used for location-
based filtering.

– lastSeen: Timestamp updated periodically for real-time presence tracking.

– isSuspended: Boolean flag indicating if the account has been restricted by ad-
min.

• PROVIDER_PROFILE: A specialized extension of the USER entity (one-to-one). It
houses professional attributes essential for discovery.

– id (PK): Unique profile identifier.

– userId (FK): Links back to the base USER account.

– bio, serviceTypes: Professional description and a list of categorized skills.

– priceRange, radius: Service pricing tier and maximum travel distance for
work.

– rating, reviewCount: Aggregated performance metrics for platform reputa-
tion.

– isAvailable: Toggles the provider's visibility in public search results.

– images: An array of URLs showcasing the provider's past work (portfolio).

• BOOKING: The primary transactional entity logically linking a client with a profes-
sional for a specific task.

– id (PK): Unique transaction reference.

– clientId, providerId, gigId (FKs): Relational links to the involved parties
and the specific service requested.
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– status: Statemachine field tracking lifecycle (PENDING, ACCEPTED, COMPLETED,
CANCELLED).

– scheduledAt, address: The exact agreed-upon time and physical location for
the service.

– description: The client's detailed explanation of the requested work.

• REVIEW: A feedback mechanism tied to a completed booking to ensure accountabil-
ity.

– id (PK): Unique review identifier.

– bookingId, clientId, providerId (FKs): Traces the feedback back to the ex-
act transaction and participants.

– rating: A numeric score ranging from 1 to 5.

– comment: Detailed textual feedback evaluating the provider's service.

• MESSAGE: The entity responsible for managing communication between users and
maintaining booking-related conversations.

– id (PK): Unique message identifier.

– senderId, receiverId, bookingId (FKs): Defines the participants and the
conversational context.

– content: The actual text payload of the message.

– isRead: Boolean flag used to support read receipts.

– archivedBySender, deletedByReceiver: Independent state flags allowing
users to manage their inbox visibility without affecting the other participant.

2.3.2 Relationships and Constraints

The integrity of the relational model is enforced through strict cardinalities and constraints
managed by the ORM layer. This ensures that no orphaned records or data anomalies exist
within the system.

• One-to-OneRelationships: A strict 1:1mapping exists between aUSER and a PROVIDER_PROFILE.
A user can only register as a provider once, ensuring that the userId acts as a unique
foreign key identifier for the profile.

• One-to-Many / Many-to-One: This is the most common cardinality in the platform.
For example, a single USER (Client) can initiate multiple BOOKINGs over time (One-
to-Many). Similarly, multiple BOOKINGs can be associated with the same provider
account (Many-to-One).
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• Foreign Keys: Relational constraints are applied universally. Entities like BOOKING
hold foreign keys (clientId, providerId) that explicitly require the existence of valid
parent records in the USER and PROVIDER_PROFILE tables.

• CascadeDeletion: Tomaintain referential integrity and complywith data privacy stan-
dards, cascade deletion is implemented. If a USER account is deleted, the database au-
tomatically removes their associated PROVIDER_PROFILE, BOOKINGs, REVIEWs,
and MESSAGEs, preventing orphaned data accumulation.

• Uniqueness Constraints (@unique): Data duplication is prevented at the schema
level. For instance, the REVIEW entity applies a uniqueness constraint on the [clien-
tId, providerId] combination, ensuring that a client can only review a specific provider
once, regardless of how many times they have booked them. Additionally, fields like
user email are enforced as universally unique.

2.4 Client-Side Application

The client-side application serves as the primary gateway for all front-facing interactions, al-
lowing visitors, clients, and providers to seamlessly engagewith the AlloServiceDZ platform.
In this section, we detail the modular architecture of the user interface, the core behavioral
use cases, and the logical workflows that govern the user experience for each specific role.

2.4.1 User Interface Modules

The client-side interface is organized into four main functional modules. Eachmodule groups
a set of related pages routes designed to provide a structured user experience.

• Authentication and Onboarding Module

This module handles user authentication and initial profile setup operations.

Route Description
/login Secure user authentication and sign-in page
/register New account creation form
/profile Core user profile details and settings management

Table 2.19: Authentication and Onboarding Pages
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• Discovery and Search Module

These public-facing pages allow visitors and authenticated users to explore the plat-
form without requiring authentication.

Route Description
/ Main home/landing page

/services Main catalog page listing available service categories
/providers Provider listing, search, and filtering page

/providers/[id] Detailed profile page of a specific provider
/about Platform information and presentation page
/contact Customer support and contact form page

Table 2.20: Discovery and Search Pages

• Transaction and Dashboard Module

This protected module serves as the main management interface for users to manage
their platform activities.

Route Description
/dashboard Client dashboard used to track booking requests and

statuses
/provider/dashboard Provider dashboard used to manage services, booking

requests, and job completion statistics
/book/[providerId] Interactive booking page for creating a service request

Table 2.21: Transaction and Dashboard Pages

• Communication Module

This module supports messaging and interaction between users.

Route Description
/messages Unified near-real-time chat interface using smart

HTTP polling with presence indicators

Table 2.22: Communication Pages

2.4.2 System Use Cases

The behavior of the client-side application is represented using UML Use Case diagrams.
In this part, we present the main functionalities available for visitors, clients, and providers
within the platform.
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Visitor Use Cases: Figure 2.5 represents the interactions of any unauthenticated user (Vis-
itor) within the platform, including browsing services, searching providers, viewing provider
profiles, and accessing authentication features.

Figure 2.5: Visitor Use Cases Diagram

27



Client-Side Application System Design

Client Use Cases: Figure 2.6 represents the interactions of authenticated client within
the platform, including booking services, managing booking requests, communicating with
providers, and submitting reviews or reports.

Figure 2.6: Client Use Cases Diagram

Provider Use Cases: Figure 2.7 represents the interactions of registered service providers
within the platform, including profile management, booking handling, workflow tracking,
and service management operations.
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Figure 2.7: Provider Use Cases Diagram

2.4.3 Core Workflows and Activity Diagrams

To represent the dynamic behavior of the platform, this section presents the core workflows
using UML Activity Diagrams. These diagrams illustrate the sequence of actions, decision
flows, and interactions involved in the main functionalities of the system.
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Provider Discovery, Authentication, and BookingWorkflow: Figure 2.8 represents the
workflow of provider discovery, user authentication, and booking request submission within
the platform.

Figure 2.8: Provider Discovery, Authentication, and Booking Activity Diagram
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Service Request Approval, Execution, and Feedback Lifecycle: Figure 2.9 represents
the service request approval, service execution, and client feedback stages of the workflow.

Figure 2.9: Service Request Approval, Execution, and Feedback Activity Diagram

Provider Registration and Service Offering: Figure 2.10 represents the registration and
service offering creation workflow for service providers.
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Figure 2.10: Provider Registration and Service Offering Activity Diagram

2.4.4 Interaction Sequences

This section details the runtime interaction sequences between the platform actors Visitors,
Clients, and Providers, the front-end application, the back-end API server, database storage,
and third-party integrations. These models illustrate the flow of requests, responses, and
validation steps involved in the platform’s core operations.

User Registration and Identity Verification: Figure 2.11 represents the sequence of
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interactions involved in user registration and email verification within the platform.

Figure 2.11: User Registration and Email Verification Sequence Diagram
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Service Discovery and Data Obfuscation: Figure 2.12 represents the interaction se-
quence for provider discovery, including backend data obfuscation and frontend decryption
operations used to protect sensitive provider information.

Figure 2.12: Service Discovery and Data Obfuscation Sequence Diagram

Booking Lifecycle Sequence: Figure 2.13 represents the interaction sequence of the ser-
vice booking lifecycle, including request submission, provider approval, service completion,
and client feedback operations.
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Figure 2.13: Booking Lifecycle Sequence Diagram
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2.5 Admin Dashboard

The Admin Dashboard serves as the central administrative interface for platform manage-
ment and moderation. It provides administrators with tools for monitoring platform statis-
tics, managing user accounts, reviewing reports, and handling support requests to maintain
service quality and platform security. This section presents the administrative interface struc-
ture, the core admin use cases, and the interaction sequences associated with authentication,
moderation, reporting, and support management.

2.5.1 Admin Interface Structure

The administrative dashboard is composed of several dedicated pages for monitoring, moder-
ation, and support management. Table 2.23 outlines the core administrative routes and their
primary functionalities.

Route Description
/admin Platform monitoring and statistics overview

/admin/reports Review and resolve user reports
/admin/users Manage and moderate user accounts

/admin/messages Handle contact and support requests

Table 2.23: Administrative Dashboard Pages

2.5.2 Admin Use Cases Diagram

The administrative functionalities of the platform are modeled using a UML Use Case Di-
agram. The administrator plays a critical role in maintaining platform integrity, enforcing
moderation policies, and supervising the overall system activity. In this section, we present
the main administrative use cases, including user management, report moderation, support
request handling, and platform monitoring operations. Figure 2.14 illustrates the interac-
tions between the administrator and the different functional modules of the administration
workspace.
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Figure 2.14: Admin Use Cases Diagram

2.5.3 Admin Sequence Diagrams

This section presents the interaction sequences involved in the platform’s administrative op-
erations using UML Sequence Diagrams. These models illustrate the flow of requests, vali-
dations, and system responses related to administrator authentication, user moderation, report
management, and support request handling.

Admin Authentication Sequence: Figure 2.15 represents the runtime interaction se-
quence for secure administrator authentication and dashboard access within the platform.
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Figure 2.15: Admin Login Sequence Diagram

UserAccountModeration Sequence: Figure 2.16 represents the interaction sequence for
user account moderation, including account querying, suspension, restoration, and permanent
deletion operations.

Figure 2.16: users management Sequence Diagram
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Reports Resolution Sequence: Figure 2.17 represents the interaction sequence involved
in administrative review, moderation, and resolution of submitted user reports.

Figure 2.17: reports management Sequence Diagram

Support Message Management Sequence: Figure 2.18 represents the interaction se-
quence involved in reviewing public contact messages, replying via email, and managing
message deletion operations.
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Figure 2.18: Support Message management Sequence Diagram

2.6 Conclusion

The architectural models and design specifications presented in this chapter provide a struc-
tured foundation for the implementation of the AlloServiceDZ platform. Through the use of
the C4 model, the system architecture was defined across multiple abstraction levels, cover-
ing the overall system structure, container organization, and internal component interactions.

In addition, several UML models were introduced to describe both the static and dynamic
aspects of the platform. Use Case, Activity, and Sequence Diagrams were used to illustrate
the main user workflows, booking operations, administrative functionalities, and communi-
cation processes. These models also highlighted important security and validation mecha-
nisms integrated within the system architecture.

Finally, the database design and administrative dashboard specifications established the
core operational structure required for platform management, moderation, and service co-
ordination. Together, these design elements provide a clear and coherent blueprint for the
development and deployment phases of the platform.
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Chapter 3

System Implementation and Deployment
This chapter presents the practical implementation phase of the AlloServiceDZ platform [1],
covering the technical decisions, architectural structures, and deployment strategies adopted
throughout the development process. The chapter is organized into four main sections. Sec-
tion 3.1 describes the development environment and technology stack used to build the sys-
tem. Section 3.2 outlines the physical and logical organization of the project codebase. Sec-
tion 3.3 presents the platform interfaces for different user roles. Finally, Section 3.4 discusses
the cloud deployment infrastructure and the continuous delivery pipeline used to operate the
platform in a production environment.

3.1 Development Environment and Technologies

The implementation of AlloServiceDZ was carried out using a modern software engineer-
ing approach emphasizing type safety, modular architecture, reproducible environments, and
efficient build performance. This section presents the software development environment,
programming frameworks, package management tools, database technologies, and external
cloud services utilized to build and deploy the platform.

3.1.1 Software Development Environment

To ensure consistency, maintain developer productivity, and provide compatibility between
local and production environments, the software development environment was configured
using a standardized set of engineering tools and utilities.

• Integrated Development Environment (VS Code): A lightweight and highly exten-
sible source-code editor developed by Microsoft [11]. It provides built-in support for
debugging, syntax highlighting, and a large ecosystem of modular extensions:

– ESLint: A static code analysis tool used to detect problematic patterns in JavaScript
and TypeScript code [12].

– Prettier: An opinionated code formatter that automatically enforces consistent
layout, spacing, and styling conventions across all files [13].
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– TypeScript IntelliSense: A development service that offers real-time type check-
ing, parameter hints, member suggestions, and intelligent code autocompletion
for TypeScript projects [14].

• Version Control System (Git): A distributed version control system used to track and
manage source code changes during software development through commits, branch-
ing, and version history management [15].

• Repository Hosting Platform (GitHub): A cloud-based platform used to host Git
repositories and facilitate collaborative development workflows, code reviews, issue
tracking, and automated deployment integrations [16].

• API Testing Platform (Postman): An API client used for testing and debugging
RESTful APIs. It enables developers to send HTTP requests, inspect JSON payloads
and headers, and validate server responses during backend development [17].

3.1.2 Development Technology Stack

The AlloServiceDZ technology stack was selected to build a scalable and optimized full-
stack web application using modern web and serverless technologies. The following sections
present the main technologies used across the different architectural layers of the system.

Frontend Technologies: The frontend layer of AlloServiceDZwas developed usingmod-
ern web technologies and UI libraries to provide responsive interfaces, interactive compo-
nents, and a smooth user experience.

• HTML5 (HyperText Markup Language): The standard markup language used to
define the structure and semantic layout of web pages [18].

• CSS3 (Cascading Style Sheets): A stylesheet language used to control the visual ap-
pearance, layouts, responsiveness, and animations of web interfaces [19].

• JavaScript (ES6+): A high-level scripting language used to implement dynamic client-
side interactions and asynchronous operations [20].

• React 18: A component-based JavaScript library developed by Meta for building in-
teractive and reusable user interfaces efficiently [21].

• TypeScript: A strongly typed superset of JavaScript that improves code maintainabil-
ity, type safety, and development reliability [22].

• Material-UI (MUI Core): A React UI framework implementing Google's Material
Design principles, providing reusable components and responsive layouts [23].
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• Leaflet & React Leaflet: Libraries used to integrate interactive geographical maps
and location-based functionalities into the platform [24].

Backend Technologies: The backend layer of AlloServiceDZ was developed using mod-
ern server-side technologies to support API management, authentication, and business logic
execution.

• Next.js 15 (App Router & Route Handlers): A full-stack React framework used
to implement server-side rendering, API route handling, middleware processing, and
application routing within a unified architecture [25].

• Node.js: An open-source JavaScript runtime environment built on Chrome’s V8 en-
gine, used to execute server-side operations and support the backend infrastructure of
the platform [26].

• NextAuth.js (Auth.js): An authentication framework for Next.js used to manage user
authentication, session handling, credential validation, and social login integrations
within the platform [27].

DatabaseTechnologies: The database layer of AlloServiceDZ relies on relational database
technologies andORM tools to ensure reliable data storage, consistency, and efficient database
interaction.

• PostgreSQL 16: An open-source relational database management system RDBMS
used for storing and managing structured application data with strong reliability and
transactional support [28].

• Prisma ORM: An Object-Relational Mapping ORM tool used to simplify database
operations through type-safe queries and schema-based database modeling [29].

External Services: The system integrates several external services to support media man-
agement, email communication, and geographic functionalities.

• Cloudinary: A cloud-based media management service used for storing, optimizing,
and delivering uploaded images within the platform [30].

• Google SMTP Service: An email service used to send automated emails such as ac-
count verification and notification messages [31].

• OpenStreetMap (OSM): An open-source geographic data service used to providemap
tiles and location visualization features through Leaflet integration [32].
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3.2 Project Structure

This section presents the physical and logical organization of the AlloServiceDZ codebase,
highlighting the separation between frontend interfaces, backend services, database schemas,
and shared application resources.

3.2.1 Frontend Structure

The frontend architecture of AlloServiceDZ is based on the Next.js 15 App Router structure,
which provides file-system-based routing and a modular organization of application pages
and components. The frontend is divided into three main architectural layers.

Routing and Page Composition Layer app/ Directory): The routing layer defines the
main application pages and layouts using nested directory structures provided by Next.js.

• Root Layout (app/layout.tsx): Defines the global application layout, shared styles,
metadata configuration, and global providers used across the platform.

• PageRoutes (e.g., app/page.tsx, app/providers/page.tsx): Represent themain
entry points for different application pages and organize page content and layouts.

• Server-Side Rendering Support: Pages are rendered using Next.js server-side ren-
dering mechanisms to improve application performance and initial loading speed.

Component and Presentation Layer (components/ Directory): Reusable user interface
elements are separated from routing logic to improve maintainability and code reusability.

• Domain-Specific Components (components/home/, components/map/): Contain
reusable interface modules related to specific application sections such as homepage
sections and map visualization features.

• Shared UI Components (components/ui/): Include reusable visual helpers and an-
imation components used throughout the platform interface.

• Interactive Client Components ("use client"): Components requiring browser-
side interactivity, such as maps, search inputs, and dynamic forms, are implemented as
client components to support local state management and interactive behaviors.

State and Localization Layer (context/ Directory): Global application states and lo-
calization settings are managed separately to ensure centralized state handling across the
platform.

• Language Context (context/language-context.tsx): Handles multilingual sup-
port, language switching, translation mappings, and RTL/LTR layout management
across the application interface.
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3.2.2 Backend Structure

The backend architecture of AlloServiceDZ is responsible for handling business logic, re-
quest processing, securitymechanisms, and communicationwith external services. The back-
end structure is organized into three main layers.

Server-Side Configuration and Utility Layer (lib/ Directory): This layer contains con-
figuration files, authentication settings, utility functions, and external service integrations
used across the backend system.

• AuthenticationConfiguration (lib/auth.ts): Manages authentication settings, ses-
sion handling, user credential validation, and JSON Web Token (JWT) processing.

• Mail Configuration (lib/mail.ts): Configures the email service used to send au-
tomated verification and notification emails through Nodemailer.

• Application Utilities: Contain reusable helper functions, localization utilities, and
shared backend operations used across different API routes and services.

Request Protection and Middleware Layer (middleware.ts): This layer is responsible
for handling route protection and access control before requests reach the application routes.

• Route Protection Middleware (middleware.ts): Intercepts incoming HTTP re-
quests, validates authentication sessions, extracts user roles, and redirects unauthorized
users away from protected routes such as (/admin) and (/dashboard).

APIRouting andHandler Layer (app/api/ Directory): This layer acts as the server-side
gateway of the platform and hosts the API route handlers responsible for processing client
requests.

• API Route Handlers (app/api/.../route.ts): API endpoints are organized into
modular directories where HTTP requests (GET, POST, PATCH, DELETE) are pro-
cessed through dedicated route handlers. These handlers validate incoming data, inter-
act with the Prisma database layer, execute backend operations, and return standardized
JSON responses to the frontend application.

3.3 Platform Presentation

This section presents the main interfaces of the AlloServiceDZ platform through screenshots
and interface descriptions. It highlights the visual design, navigation structure, and the core
functionalities available to different platform users, including visitors, clients, providers, and
administrators.
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3.3.1 Visitor Interfaces

The Visitor Interface includes all publicly accessible pages that can be accessed by guest
users without requiring user authentication.

Home Page: Figure 3.1 shows the Home Page interface of the AlloServiceDZ platform.
It serves as the main entry point for visitors and provides quick access to service discovery
functionalities.

Figure 3.1: Home Page
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Services Page: Figure 3.2 shows the Services Page interface of the AlloServiceDZ plat-
form. This page presents the different service categories available within the platform in a
card-based layout.

Figure 3.2: Services Page
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Provider Search: Figure 3.3 shows the Provider Search interface of the AlloServiceDZ
platform. This page allows users to locate service providers through multi-criteria filtering
options including Wilaya geographic selectors and service type filters.

Figure 3.3: Providers Page
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Provider Profile: Figure 3.4 shows the Provider Profile page of the AlloServiceDZ plat-
form. This page presents the detailed professional profile of a service provider, including
their biography, average rating, price range, geographic location, and portfolio images.

Figure 3.4: Provider Profile Page
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Login: Figure 3.5 shows the Login interface of the AlloServiceDZ platform. This page
provides a credential-based authentication form.

Figure 3.5: Login Page
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Register: Figure 3.6 shows the Registration interface of the AlloServiceDZ platform. this
page offers two distinct registration paths for clients and service providers.

Figure 3.6: Register Page
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3.3.2 Client Interfaces

The Client Interface is accessible to authenticated users registered under the (CLIENT) role.
It provides booking management, near-real-time messaging, and profile configuration tools.

Client Dashboard: Figure 3.7 shows the Client Dashboard interface of the AlloSer-
viceDZ platform. This page provides clients with a centralized view of all their booking
requests organized by status (PENDING, ACCEPTED, IN_PROGRESS, COMPLETED,
CANCELLED, ARCHIVED).

Figure 3.7: Client Dashboard Page
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Booking Request: Figure 3.8 shows the Booking Request interface of the AlloServiceDZ
platform. This page allows clients to submit a new service request by specifying the service
type, preferred scheduling date, service address, and a service description.

Figure 3.8: Booking Request Page
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Messaging Interface: Figure 3.9 shows the Messaging interface of the AlloServiceDZ
platform. This page provides a dual-panel chat interface that allows clients to communicate
with service providers.

Figure 3.9: Messages Page
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Profile Settings: Figure 3.10 shows the Profile Settings interface of the AlloServiceDZ
platform. This page allows authenticated users to update their personal information including
display name, phone number, profile image, and geographic location.

Figure 3.10: Profile Settings Page
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3.3.3 Provider Interfaces

The Provider Interface is accessible to authenticated users registered under the (PROVIDER)
role. It extends the standard user dashboard with professional profile management, service
offering tools, and booking acceptance workflows.

Provider Dashboard: Figure 3.11 shows the Provider Dashboard interface of the Al-
loServiceDZ platform. This page serves as the main operational panel for service providers,
allowing them to manage incoming booking requests.

Figure 3.11: Provider Dashboard Page
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Gig Manager: Figure 3.12 shows the Gig Manager interface of the AlloServiceDZ plat-
form, accessible within the provider dashboard. This section allows service providers to
create, edit, and manage their individual service offerings.

Figure 3.12: Gig Manager Interface
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Professional Profile Setup: Figure 3.13 shows the Professional Profile Setup interface
of the AlloServiceDZ platform. This page allows service providers to configure their public-
facing profile, including professional biography, price range, geographic service area , service
radius in kilometers, and portfolio image gallery.

Figure 3.13: Provider Profile Setup Page
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3.3.4 Admin Interfaces

The Admin Interface is exclusively accessible to platform administrators under the (ADMIN)
role, providing full oversight and moderation controls for all platform entities.

Admin Dashboard: Figure 3.14 shows the Admin Dashboard interface of the AlloSer-
viceDZ platform. This page provides administrators with a high-level overview of key plat-
form metrics.

Figure 3.14: Admin Dashboard Interface
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User Management: Figure 3.15 shows the User Management interface of the AlloSer-
viceDZ platform. This page allows administrators to view and manage all registered user
accounts through a structured data table.

Figure 3.15: User Management Interface
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Reports and Moderation: Figure 3.16 shows the Reports and Moderation interface of
the AlloServiceDZ platform. This page enables administrators to review all user-submitted
reports categorized by type (USER, REVIEW, MESSAGE, BOOKING).

Figure 3.16: Reports Management Interface
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Contact Messages: Figure 3.17 shows the Contact Messages interface of the AlloSer-
viceDZ platform. This page provides administrators with an inbox view of all contact form
submissions received from platform visitors, displaying sender name, email, subject, and
submission date.

Figure 3.17: Admin Contact Messages Interface
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3.4 System Deployment

This section describes the cloud infrastructure and deployment pipeline used to host and
operate the AlloServiceDZ platform in a production environment. The system follows a
fully serverless deployment architecture, eliminating the need for dedicated physical servers
and enabling automatic scaling based on request demand.

3.4.1 Application Hosting and CI/CD Pipeline

The AlloServiceDZ frontend and backend are deployed and hosted on Netlify, a cloud plat-
form specialized in hosting modern full-stack web applications built on serverless and static
site generation paradigms [33].

Hosting Architecture: Netlify handles two distinct layers of the application simultane-
ously:

• Static Frontend Delivery: Next.js pages that are pre-rendered at build time (Static
Generation) are compiled into optimized static HTML assets and distributed globally
across Netlify's CDN edge network, ensuring fast initial page loads regardless of the
user's geographic location.

• Serverless API Functions: All API Route Handlers defined under (app/api/) are au-
tomatically compiled and deployed as independent Netlify Serverless Functions. Each
function is invoked on demand upon receiving anHTTP request, executes in an isolated
runtime container, and terminates immediately after returning the response.

CI/CD Pipeline: The deployment pipeline is integrated directly with the project's GitHub
repository, enabling a fully automated Continuous Integration and Continuous Deployment
(CI/CD) workflow.

• Trigger: Every git push to the main branch automatically initiates a new deployment
build on Netlify.

• Build Process: Netlify pulls the latest codebase, installs dependencies, runs the Next.js
production build, and packages both static assets and serverless function bundles.

• AtomicDeployment: Upon successful build completion, Netlify replaces the previous
deployment with the new version instantly with zero downtime.

• Rollback Support: Previous deployments remain accessible, allowing rollback to ear-
lier stable versions when necessary.
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3.4.2 Database Hosting

The production PostgreSQL database is hosted on Neon, a cloud-native serverless database
platform designed specifically for PostgreSQL workloads in serverless environments [34].

ServerlessDatabaseArchitecture: Neon separates storage from computewithin its database
infrastructure.

• Persistent Storage Layer: Database records, schemas, and relational data are stored
persistently on distributed cloud storage infrastructure.

• On-Demand Compute Layer: Database compute resources scale dynamically ac-
cording to incoming query load and suspend automatically during inactivity.

Connection Pooling: Since serverless runtimes create frequent database connections,
Neon integrates a built-in PgBouncer connection pooler to optimize connection management.

• PgBouncer: Acts as a proxy layer between the application and PostgreSQL engine by
maintaining reusable pooled database connections and distributing incoming requests
efficiently.

• Database connection:The application connects to the pooled database endpoint through
the (DATABASE_URL) environment variable.

3.5 Conclusion

This chapter presented the practical implementation and deployment aspects of the AlloSer-
viceDZ platform. It described the development environment and technology stack adopted to
build the system, including the frontend, backend, database, and supporting cloud services.
The chapter also outlined the internal organization of the project codebase and highlighted
the separation between frontend interfaces, backend services, and API handlers.

In addition, the platform interfaces for visitors, clients, providers, and administrators were
presented to illustrate the implemented functionalities and user interactions. Finally, the de-
ployment architecture based on Netlify and Neon was discussed, emphasizing the use of
serverless hosting, automated deployment workflows, and scalable database infrastructure.

Overall, the implementation phase successfully transformed the architectural and design
specifications presented in the previous chapter into a functional and deployable platform,
providing a solid foundation for future improvements and feature extensions.
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General Conclusion
This report presented the design, development, and deployment of AlloServiceDZ, a digital
platform dedicated to connecting clients with local service providers in Algeria. The project
was motivated by the growing need for accessible, organized, and trustworthy service dis-
covery solutions capable of simplifying interactions between customers and professionals.

The study began with an analysis of the problem domain and existing solutions, highlight-
ing the limitations of current platforms and identifying the functional and non-functional re-
quirements necessary for the proposed system. Based on this analysis, a complete system
design was developed using modern software engineering practices and architectural model-
ing techniques.

The implementation phase transformed these conceptual designs into a functional full-
stack web application using technologies such as Next.js, TypeScript, Prisma ORM, and
PostgreSQL. The platform was structured around a modular architecture supporting multi-
ple user roles, including visitors, clients, providers, and administrators, each benefiting from
dedicated functionalities and interfaces. Features such as provider discovery, booking man-
agement, messaging, review systems, and administrative moderation were successfully inte-
grated to support the service marketplace workflow.

Furthermore, the deployment strategy relied on modern serverless infrastructure through
Netlify and Neon, enabling simplified hosting, automated deployment pipelines, and scalable
resource management. This infrastructure contributes to maintaining system reliability and
operational efficiency while reducing deployment complexity.

Overall, the developed platform demonstrates the feasibility of building a localized digi-
tal marketplace for home services using contemporary web technologies. While the current
implementation provides a solid operational foundation, several future improvements remain
possible. These may include integrating secure online payment systems, enhancing recom-
mendation and matching algorithms, introducing mobile applications, and expanding intelli-
gent analytics capabilities to further improve user experience and platform performance.

In conclusion, AlloServiceDZ represents both a practical software engineering achieve-
ment and a promising foundation for future development toward a more connected and effi-
cient local service ecosystem.
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