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ENGLISH ABSTRACT

Abstract

Managing final-year dissertation projects is a complex process that often suffers from inef-
ficiencies, miscommunication and administrative burdens. This dissertation proposes the de-
velopment of a web application using the Odoo framework to streamline the dissertation man-
agement process at the Higher School of Technological Education-Skikda (ENSET-Skikda).
The web application module aims to provide a user-friendly platform for students, teachers
and administrative staff, enhancing efficiency, transparency and collaboration throughout
the dissertation lifecycle.

The methodology involves a systematic approach, including requirement analysis, system
design, iterative development and validation. Key features of the system include: role-based
access control and students groups formation, topics announcement, proposal submission
and validation, dissertation assignments to groups and evaluation by assigned reviewers and
final results publication. By leveraging the modular capabilities of the Odoo framework,
the system will also ensure scalability and adaptability for future enhancements, while best
practices in Agile development will guide the iterative refinement of the application.

Expected outcomes include reduced administrative overhead, improved communication
among stakeholders and enhanced students and teachers satisfaction. This project represents
a significant step toward modernizing dissertation management, fostering academic excellence
and driving operational efficiency at ENSET-Skikda.

Keywords: Odoo Framework; Dissertation Management System; Final-Year Projects; Web
Application Development; Academic Workflow Automation; Higher Education Digitalization.

vi



ARABIC ABSTRACT

.Z{‘be‘ 9[.‘.93[‘} LJ.,@\)Z” s 949 CS&L&J‘ r.«\c o L}Lv" Lo \3\9 s dans :\91»4; L?“ 2.;[1,-“ C)‘M CJPJJ‘ G)U.'m S)‘bl
R.w)u\l‘ L} Cjzﬂ‘ C’JULVO SJ‘JLW ‘;L\a; Joi ‘)A Odoo M\)LLL r\u\aﬁwb 9 Q}:.EJJ:JB Sf.\l\ o.AA ijﬁ
5Ly 2kl el Yl s st b5 ) sl s ;o (ENSET-Skikda) .88 (5 4 55| gl U
) .Cj,d\ @J.’&A 8\,;- 3)).3 d‘)lé d)taﬂb ;\céLLiJ‘} S;L&J\j*f:) c<:;J\>>!\ V.;Ua)\)

o .é\:ﬂ\ =2 e gl c(:g)\ﬂ\ skl ccw\ o collball L2 e 4 5l C’iﬁ' RVCALR Y
CC)\@-JXEM ﬂm} G.,a\)l\ O‘)&c\‘cw\ C\)Q‘ p})b.}%‘ > d}qa}” L} ;ﬁ” ru WJ\ uaﬂaa;\ L;I."
Tl o 3LV IS ey RN 2L 2y ol il 3 e SIS £ ¢ el Je Balall
REINLN RO PR P ¥ La] pladl eaee Odoo JeallbY sl
« Agile 2o (3 sdezal) (g4I 59 bl ©layle

a6 L) 5 B Loy 5wy ekl UL gy ool ) s (oY el ol 4 | éu\ o
+ (ENSET-Skikda) s. 88t x50 gladll 5L Lol

e ) e I Sl s ) Bl mole sl OISl 8)15] plls ¢pa] 18 5] A bill LK)
Sl el 2 T S W



CONTENTS

|Ackn0wledgment4 ii
IList of Figuresi xi
IList of Tablesj xiii
xiii
eneral Introductio 1
....................................... 1
................................... 1
Obijectived . . . . . . . . e e e 2
Outlingd . . . . . . . e e 2

|1 The State of Art (Fundamentals)l 4
1 Introductioz .................................... 4

|: .2 Study of the Current Svsteﬁ ........................... 4
1.2.1 The Host Organizations ENSET-Skikdal . . . . . ... ... ... .. 4

1.2.1.1  School’s Missiong . . . . . . . . . . . . . . . ... ... 4

1.2.1.2 _Board of Directory . . . . . . . . . . ... .......... 5

1.2.1.3 Educational Programs and Admission . . . . . ... .. .. 6
.................. 6

o ON . o o 8

|1.2.2 Department of Mathematics and Computer Sciencd . . . . . . . . . . 8

.2.2.1 _ Mathematics Specializationf . . . . . .. ... .. ... ... 8

Computer Science Specializationl ............... 8

223 Roleand Impactl . . . .. ... ... ... .. 8

.3 Challenges and Limitationd . . . . . . . . . . . . . . . ... ... ... ... 9

4 Related Workd . . . . . oo 14

4.1 First Studv 2012 . . . . . . ... 14

4.2  Second Study 2018 . . . . .. ... 14

4.3  Third Studv 2021 . . . . .. 15

.5 Overview of Odoo Framework . . . . . . . . . . . . . . ... ... .. 16




CONTENTS

Key Features of the Odoo Frameworg ................. 16

Advantages of Odoo over Traditional Svstemsl ............. 17

Comparing Odoo Framework to Traditional PHP Programmingj ... 18

5.5 _The Relevance of Odoo to the Proposed Platform| . . . . . . ... .. 19

|1.6 Best Practices in Software Development] . . . . . . ... ... ... ..... 19
.6.1 What is Agile Methodologv?. . . . . . . . . . ... ... .. ..... 19

.6.2  The Agile Process: An Overview . . . . . . . . . . . .. .. ..... 20

.6.3  Why Agile is Ideal for our Project (?I .................. 20

|1.7 ConclusioH ..................................... 21
Requirements Analysis & Desi 23
1 Introduction . . . . . e 23
.2 Analvsis and Spesification] . . . . . . . ... 23
2.1 Preliminary Analysiqd . . . . . . . . ... 23

2.2 _Understanding the Workflow . . . . . . . .. .. .. ... ... ... 25

.2.2.1  Announcement for Student Group Formation . . . . . . . . 25

.2.2.2  Announcement to Teachers for Dissertation Topic Proposalsl 26

2.2.3 _ Monitoring the Progress of Worl . . . . . . ... ... ... 26

.2.2.4  Dissertation Submission and Evaluation . . . . . . . . . .. 26

.2.2.5  Dissertation Defense and Final Resultg. . . . . . . . . . .. 26

2.3 Context Diagraml . . . . . . . . . 29

.2.4  Stakeholders Identification and Analysid . . . . . . . ... ... ... 29

.2.5  Detailed Functional and Non-Functional Requirementsl ........ 31

.2.5.1  Functional Requirementd . . . . . . . . . ... ... .... 31

.2.5.2  Non-Functional Requirerrm ................. 33

.3 UML Diagrams Modeling and Designf . . . . . . . .. ... ... ... ... 34
3.1 UML Diagrams Used . . . . . . . . . . . ... 34

3.1.1  Use Case Diagramd . . . . . . . . . . . ... ... ... 35

3.1.2  Activity Diagramd . . . . . . . 39

.3.1.3  Automatic Topic Assignment Algorithm| . . . . . . . . . .. 41

3.1.4  Sequence Diagramdg . . . . . . . . ... ... ... ... 42

3.1.5  Class Diagraml . . . . . . . ..o 48

3.1.6  Deployment Diagram . . . . ... ... ... ........ 50

|2.4 Conclusion|. . . . . . . . . . L 51

Implementatio 53
Introduction . . . . . . . . ... 53
Technical Tools and Frameworké ........................ 53
Odoo Svystem Architecturd . . . . . . . . .. ... 55

.3.1 Understanding Odoo Web Client Architecturd . . . . . . . ... ... 57
3.3.2__Setting Up Odoo 16 Development Environment . . . . . ... .. .. 57

8.3.3 __Odoo Module Structurd . . . . .. .. ... ... ... .. ... ... 99
B.3.4 _ Security and Access Controj ....................... 61

I3.4 Workflow Imflementatiof ............................ 64
4.1 Data Model Implementation . . . . . . . . . . . ... ... 64

3.4.2 User Backend Interface Implementation (Views and Actions)l ..... 66

3.4.3  Web Portal Implementation| . . . . . . .. ... ... ......... 68

X



B.4.4 _ Svstem Demonstratiolll

3.5 Source Code and Repository
3.6 Deplovment] . . . . . . . . . e e e
.7 __Challenges Face
.8 Conclusio

k}eneral Conclusion and Perspectives|

IList of AcronymsI

Bibliography/|




LIST OF FIGURES

.1 ENSET-Skikda Board of mectorsj ....................... 6
.2 Academic Departments of ENSET-Skikda) . . . . .. ... ... ... .... 7
.3__Pedagogical Structures in ENSET-Skikda) . . . . . . . . . . . ... .. ... 7
4 Sections of the Scientific Committee Report of the Mathematics and Computeli
Science Department) . . . . . . . 11

|l .5 Screenshot of the Published Dissertation Topics Listing without Detailed De-l

CriptioNS) . . . e e e e e 12

|1.6 Teacher’s Facebook Comment Providing Clarification and Additional Detailsl

for his Proposed Dissertation Topicf . . ... ... ... ... ... ..... 13
|1.7 Agile Methodology Lifecm ........................... 20
.1 _Paper Form of Dissertation Project Topic Proposall .............. 25
.2 Submission Form of Final-Year Dissertation) . . . . . . . . . ... ... ... 27
.3 Evaluation Defense Report of Final-Year Dissertation] ............ 28
4 Context Diagram of the Dissertation Management System: Main Actors and
ata Interaction__s] ................................ 29
.5 Use Case Diagram of the Department Head| . . . . . . . . . ... ... ... 37
.6 Use Case Diagram of the Student! . . . . . . . . .. ... ... ... .. ... 37
.__Use Case Diagram of the Supervisor] ...................... 38
.8 Use Case Diagram of the Scientific Committeel ................ 38
.9 Use Case Diagram of the Jurvl. . . . . . . . . . . . . . ... ..., 39
.10 Activity Diagram of Topic Announcement and Validation Workflow| . . . . . 40
.11 Activity Diagram of Dissertation Review and Evaluation Workflow] . . . . . 41
12 _Automatic Topic Assignment Algorithm| . . . . . . ... ... ... ... .. 42
.13 Sequence Diagram: User Authentication| . . . . . . . . . .. ... ... ... 43
.14 Sequence Diagram: Student Grou Formatioﬂ ................. 44
.15 Sequence Diagram: Topic Proposal by Teacher (Supervisor)l ......... 45
.16 _Sequence Diagram: Validater Proposed Topicd . . . . . . . . . .. ... ... 46
.17 Sequence Diagram: Review Dissertation Projects (Jury) . . . .. ... ... 47
.18 Sequence Diagram: View Final Dissertation Grade (Student)l ......... 48
19 Class Diagram) . . . . . e e e 49
20 Security-Related Data Model[1]1) . . . . . . . 50
.21 Deployment Diagram of the Web-Based Dissertation Management Systeml .51

X1



LIST OF FIGURES

3.1 The Three-Tier Architecture of Odool C

3.2 The Odoo Architecture Lavers! . . . . . .

3.3 The MVC (Model-View-Controller) Pattern

| Standard Directory Lavont ofan

4 Odoo Front-end/Website Back-end /Web-client Interaction Flow. ]I ......

.5 Standard Directory Layout of an Odoo Module) . . . . . . . . . . . .. ...

3.8 Implementation of Reco

3.6 Successful installation of the PFE custom module) . . . . . . . . . . ... ..
3.7 Multi-Level Access Control in Odoo (Conceptual)l . . . . . . . . . . .. . ..
rd Rules and Access Rights Using Security Groupsl

.9__Screenshot:

Login Page

.10 Screenshot:
.11 Screenshot:
.12 Screenshot:

Scientific Committee Validates ﬂopic] ..............

Department Head Assigns D
Website Main Landing Page

.13 Screenshot:

Topic List i

.14 Screenshot:

issertation Topicsl ..........

n Frontend Web%@
Portal Interface for Student) . .

.15 Screenshot:
.16 Screenshot:

Student Topic Choices

Portal Interface for TeacherJ

.17 Screenshot:

Teacher Topic Submission Form]

18 GitHub repository page of the PF'E Management ENSET-Skikda modulel .
.19 Screenshot: Proxmox VM (Ubuntu) Setup for Odoof . . . . . .. ... ...

Xii

73



LIST OF TABLES

The Distribution of Final-vear Students and Supervisors bv_Specialization /l

rack in the Department of Mathematics and Computer Sciencel . . . . . . 9
Comparison of the 3 Studies Based on Criteria: User Authentication Portai
catures. Messaging, Notifications and Workflow Automation] . . . . . . . . 15
.3 Comparison between Odoo Framework and Traditional PHP Programmingl .18
Stakeholder Roles and G alsl .......................... 30
Functional Requirements) . . . . . . . . ... ... ... ... ... ... .. 32
Non-Functional Requirements] .......................... 33
Description of UML Diagrams) . . . . . . . ... ... ... ......... 34
Presentation of Actors and Their Use Cases| . . . . . . . . .. ... ... .. 35
Installation Steps for Odoo 16 on Windowsl .................. 58

xiii



LISTINGS

3.1 _Sample manifest _.pv File SniQBet] ..................... 61
3.2  Access Control Example highlighting Teacher Group and ir.rulel . . . . . . . 62

3.3 Access Control Example highlighting topic ir.model.access.csv| . . . . . . . . 63

4 Definition of the pfe.topic Model in Python) . . . . . . .. ... ... .. .. 65
|§.5 Definition of the Topic Menus/ Actions /Views in XMLI ........... 67




GENERAL INTRODUCTION

Introduction

Managing final-year dissertation projects (PFE) is a critical academic process that signif-
icantly influences students’ educational outcomes. However, traditional manual methods
for managing these projects often face inefficiencies, miscommunication and administra-
tive burdens, particularly at institutions like the Higher Normal School of Technological
Education-Skikda (ENSET-Skikda). Manual dissertation management systems, heavily rely-
ing on paper-based processes and coordination, are prone to delays and errors.

Web technologies and ERP frameworks, such as Odoo [}, have revolutionized organi-
zational workflows. Odoo, a modular and scalable framework, provides robust tools for
managing complex processes, including customizable workflows, role-based user management
and real-time communication. By adopting such technologies, institutions can modernize
their dissertation management systems, ensuring efficiency, accountability and an improved
user experience.

Problem Statement

At ENSET-Skikda, the manual approach used to manage dissertations poses significant chal-
lenges to efficiency, transparency and collaboration. Validating, assigning and tracking dis-
sertation projects is handled manually by the department head and scientific committee,
leading to increased workloads, time consumption and heightened errors.

Additionally, the absence of a centralized system results in frequent miscommunication,
delays in topic announcements and groups formation and challenges in resolving conflicts over
students’ topic choices. These issues contribute to dissatisfaction among students and place
unnecessary burdens on teachers and administrative staff. A streamlined digital solution
is essential to address these problems and enhance the dissertation management process at

ENSET-Skikda.



Objectives

The primary objectives of this project are to:

1. Automate the Dissertation Workflow: Streamline the end-to-end management of
final-year projects through process automation.

2. Equip Department Heads & Scientific Committee: Provide a dedicated web-
client backend interface for Department Heads and the Scientific Committee to manage
topic validation, group formation, jury assignment and evaluation tracking.

3. Empower Students & Teachers: Deliver user-friendly web portals for students and
teachers that facilitate topic selection, proposal submission, progress monitoring and
feedback exchange.

4. Ensure Efficiency & Quality Control: Enhance administrative efficiency and en-
force standardized quality controls at every stage of the dissertation lifecycle.

This project will comprehensively address key stages of the dissertation lifecycle, includ-
ing: formation of student groups, announcement, topic proposal submission, validation by
the scientific committee, topic assignments, dissertation submission and evaluation and fi-
nal results publication. Implementing this web application using the Odoo framework will
significantly improve communication and reduce administrative overhead at ENSET-Skikda.
Students will benefit from a transparent and streamlined workflow, resulting in greater satis-
faction and improved outcomes. Additionally, teachers and administrators will gain efficiency
through automated processes, enabling them to focus on academic and strategic priorities.

Outline

Our work is organized as follows: The introduction provides an overview of the project, out-
lining its purpose, significance and objectives.

Chapter 1: Explores the foundational aspects of the study. It begins with an overview
of the host organizations ENSET-Skikda and the department of mathematics and computer
science, including a review of related existing dissertation management systems. Next, it
introduces the Odoo framework and supporting technologies, followed by a discussion of best
practices in software development, such as Agile methodologies.

Chapter 2: Focuses on the requirements analysis and system design. Detailing functional
and non-functional requirements gathered from stakeholders. Design techniques, including
UML diagrams and database schemas, are used to illustrate the proposed system design.

Chapter 3: Describes the implementation and results. It provides insights into the techni-
cal realization of the web application, system demonstrations and highlighting the outcomes
achieved.

Conclusion: The dissertation concludes with a summary of the project’s achievements,
a discussion of its limitations and suggestions for future enhancements, including potential
integration and scalability improvements.
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CHAPTER 1

THE STATE OF ART (FUNDAMENTALS)

1.1 Introduction

This chapter lays the foundation for the development of a web application to manage final-
year dissertation projects by examining relevant systems, technologies and methodologies.
We begin with introducing the host organization ENSET-Skikda and the analysis of the cur-
rent manual dissertation management process, identifying key inefficiencies and challenges.
This is followed by a review of some existing dissertation management systems, highlighting
their strengths, limitations and gaps that the proposed solution will address. The adoption of
the Odoo framework is central to this project and we discuss its modular, collaborative and
scalable capabilities in streamlining workflows. The chapter concludes with a focus on best
practices in software development, particularly Agile methodologies, which emphasize itera-
tive development and stakeholder involvement. These insights provide a strong foundation
for designing an efficient and user-centric system.

1.2 Study of the Current System

1.2.1 The Host Organizations ENSET-Skikda

ENSET-Skikda is a scientific, cultural and professional institution established under Exec-
utive Decree N°09-254 dated August 10, 2009[2]. This decree authorized the creation of a
school for technological education in Skikda. Located in the city of Skikda. The ENSET
School employs a dedicated team of teachers, administrative staff and workers to fulfill its
mission of providing high-quality teacher training for students in technological education[3].

1.2.1.1 School’s Missions

The primary missions of ENSET-Skikda, as outlined in Article 7 of Executive Decree N°05/500[4],
include:

o Contributing to the national effort in scientific research and technological development.

e Promoting sciences and technologies.
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o Supporting national technical capacity.

o Enhancing the results of scientific research and disseminating scientific and technical
information.

« Participating in the international scientific community by exchanging and enriching
knowledge.

These missions emphasize the institution’s role as a cornerstone for fostering innovation
and advancing technological education in Algeriaﬂ.

1.2.1.2 Board of Directors

The organizational structure of ENSET-Skikda is headed by a General Director. The General
Director oversees several key areas, including:

o General Secretary: Supervises the Deputy Director of Personnel, Training and Cul-
tural & Sports Activities and the Deputy Director of Finance and Resources.

e Deputy Director in Charge of Information Systems, Communication and Ex-
ternal Relations: Oversees the Information and Communication Service, Monitoring,
Statistics and Foresight Service and External Relations Service.

e Deputy Director in Charge of Teaching, Diplomas and Continuing Educa-
tion: Manages Teaching, Internships and Evaluation Service, Continuing Education
Service and Diplomas Service.

e Deputy Director in Charge of Doctoral Training, Scientific Research, Inno-
vation and Entrepreneurship Promotion: Monitoring Research Activities, leads
the Foreign Internships Service and Innovation and Entrepreneurship Promotion Ser-
vice.

o Library Director: Responsible for the Bibliographic Research Service, Acquisition
and Processing Service and Reception and Orientation Service.

The structure of the Board of Directors ensures diverse perspectives in decision-making
and strategic planning (See Figure @)

https://www.enset-skikda.dz/
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Figure 1.1: ENSET-Skikda Board of Directors.

1.2.1.3 Educational Programs and Admission

ENSET-Skikda is dedicated to preparing qualified educators for middle and secondary educa-
tion. It offers 11 specialized training programs in scientific and technical disciplines, address-
ing the needs of the national education sector. Admission is highly competitive, requiring
students to achieve a minimum overall average of 14/20 in the baccalaureate examination,
with strong performance in core subjects like mathematics and sciences.[H]

The duration of study is four years for middle school educators (PEM) and five years for
secondary school educators (PES). During this period, students sign a commitment contract
with the Ministry of Education, guaranteeing employment upon successful completion of their
program.

1.2.1.4 Departments and Facilities

The school is organized into four departments: the Department of Technology, the Depart-
ment of Physics and Chemistry, the Department of Mathematics and Computer Science and
the Department of Natural Sciences (See Figure @)
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Department of
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[ Mathematics 139] [@é Computer Science }

Secondary Education Teacher Middle Education Teacher (PEM)
(PES)

Middle Education Teacher (PEM)

Figure 1.2: Academic Departments of ENSET-Skikda.

Each department offers specialized training for Secondary Education Teachers (PES) and
Middle Education Teachers (PEM) [E]

B) '@

Library Computer
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Figure 1.3: Pedagogical Structures in ENSET-Skikda.

ENSET-Skikda is equipped with pedagogical, administrative and recreational facilities
to support the educational process (See Figure B) These include classrooms, laborato-
ries, a library, administrative offices, health services and recreational areas. The institution
also organizes seminars, conferences and cultural activities to promote research and innova-

tion, creating opportunities for faculty and students to engage and contribute to knowledge
dissemination.



CHAPTER 1. THE STATE OF ART (FUNDAMENTALS)

1.2.1.5 Strategic Location

The institution’s strategic location enhances its accessibility and practical benefits[]. It is
situated near numerous educational institutions for student internships and essential facili-
ties such as the girls’ university residence, hospital, municipal headquarters and East-West
Highway (1 km away). ENSET-Skikda is also well connected to nearby cities: 40 km from
the provincial capital, 67 km from Annaba city and 77 km from Constantine city.[B]

1.2.2 Department of Mathematics and Computer Science

The Department of Mathematics and Computer Science plays a vital role in advancing ed-
ucation and research by offering comprehensive training programs in applied mathematics
and computer science. The department has a diverse team of teachers specializing in fields
such as web and data science, software engineering and mathematical modeling, ensuring
high-quality education and mentorship [[7]. This study primarily focuses on improving dis-
sertation management within the Department of Mathematics and Computer Science as a
pilot implementation. The proposed system will address existing challenges in project coor-
dination, evaluation and communication within this department. In the future, the solution
will be expanded and adapted to serve other departments within ENSET-Skikda, ensuring a
unified and efficient dissertation management process across the institution.

1.2.2.1 Mathematics Specialization

The mathematics program focuses on preparing students for teaching careers in middle
schools (PEM) and high schools (PES). This program emphasizes the study of mathematical
theories and their practical applications. It aims to develop students’ analytical and logical
thinking skills, enabling them to solve complex problems and deliver knowledge effectively us-
ing modern pedagogical methods. This scholar year (2024-2025), approximately 43 final-year
students are enrolled in the mathematics-PEM program and around 25 final-year students
are pursuing the mathematics-PES program.

1.2.2.2 Computer Science Specialization

The computer science program trains students in programming, networking, data analysis and
software design. The goal is to develop specialist teachers in I'T and modern technology who
can deliver technical knowledge across various sectors. The program emphasizes practical
and applied skills, creativity and innovation to prepare students for the digital teaching
job market. Approximately 32 final-year students are enrolled this scholar year (2024-2025)
in the computer science PEM program. The program seeks to equip students with the
ability to design software systems, analyze data and adapt to rapidly evolving technological
landscapes. [[7]

The department’s distribution of final-year students and supervisors across its specializa-
tions and programs for the academic year 2024-2025 is shown in Table [L.1].

1.2.2.3 Role and Impact

With its dual focus on mathematics and computer science, the department plays a central
role in advancing education and technology at ENSET-Skikda. It produces highly qualified
graduates who contribute to scientific research, education and the digital industries and
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Table 1.1: The Distribution of Final-year Students and Supervisors by Specialization / Track
in the Department of Mathematics and Computer Science.

Specialization Track | Number of Students | Number of Supervisors
. PEM 43 16
Mathematics PES 5% 3
Computer Science | PEM 32 10
Total 100 39

job market. This alignment ensures that students gain expertise in both educational and
technological fields, opening up broad career opportunities.

1.3 Challenges and Limitations

To better understand the specific challenges related to managing final-year projects (PFE) in
our department, we conducted an interview with the department head[§] and the president
of the scientific committee[d]. During these interviews, we were provided with a scientific
committee report of the Mathematics and Computer Science department (See Figure [L.4).
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Figure 1.4: Sections of the Scientific Committee Report of the Mathematics and Computer
Science Department.

The key steps in the current system, as we have noticed, include:

The announcement for students to start selecting dissertation topics is on the
school’s official Facebook page: It has been observed that the validated dissertation
topics were announced through a post on the school’s official Facebook page. While social
media can be an effective communication tool, this method lacks the structure and reliability
needed for such an important academic announcement. In our view, it would be more efficient
and professional to publish first the list of approved dissertation topics on the school’s official
website or a dedicated portal. This approach would ensure that the information is delivered
in a more organized and transparent manner, making it easier for students to access, review
and reference the topics accurately. Additionally, using the official website or a dedicated
portal would reinforce the seriousness and credibility required for managing academic affairs.

Manual Processing of Large Volumes of Information Leading to Errors: The
heavy reliance on paper-based formatting poses a significant challenge to the accuracy and
integrity of information. This manual approach not only increases the likelihood of errors
but also results in inefficiencies, particularly when handling many students. Furthermore,
the forms used often lack sufficient details to fully clarify project requirements, making them
impractical. To enhance efficiency and ensure better information management, adopting a
more structured and comprehensive digital solution is necessary.

The challenge of two equally ranked student groups selecting the same topic:
Arises when multiple student groups with identical academic average marks compete for
the same topic. This situation can create difficulties in fairly allocating topics, as the de-
mand exceeds availability. To address this issue, a structured prioritization or redistribution
mechanism (algorithm) may need to be implemented. However, this process can introduce
challenges in ensuring transparency, fairness and student satisfaction in topic selection [[10].

Issues with the Method of Publishing Dissertation Topics: The current method
of publishing dissertation topics does not effectively serve its intended purpose, as it only
includes the professor’s name and the topic title without providing a detailed explanation.

11
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This lack of clarity can lead to confusion among students when selecting their research topics.
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Figure 1.5: Screenshot of the Published Dissertation Topics Listing without Detailed De-
scriptions.

As illustrated in Figure@ a screenshot showing how dissertation topics are announced—
an issue arise when one topic was published with an incomplete title. This forced the super-
vising professor to add a comment clarifying the full title and providing additional details to
ensure students understood the topic properly (See Figure @) Such an approach creates
unnecessary ambiguity and complicates the decision-making process for students.
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Figure 1.6: Teacher’s Facebook Comment Providing Clarification and Additional Details
for his Proposed Dissertation Topic.

To improve the clarity and accessibility of information, it would be more effective to pub-
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lish the complete topic title along with a comprehensive description and necessary information
(objectives, tools and references) from the outset. This would help students make informed
decisions and prevent misunderstandings regarding the research scope and expectations.

Delays in Dissertation Selection Due to the Lack of a Defined Timeframe:
Absence of a specified duration for students to choose a dissertation topic leads to unneces-
sary delays in the overall process. Without a clear time limit, students may take longer than
necessary to make their decisions, postponing the start of their work and disrupting the work-
flow. Implementing a structured timeframe for topic selection would ensure a smoother and
more efficient process, helping students manage their time effectively and avoid unnecessary
setbacks.

Issues in Organizing Topic Selection Due to the Absence of a Predetermined
Number of Groups: Before presenting dissertation topics for selection, it is crucial to first
establish the student groups and determine their exact number. The number of available
topics should match the number of groups to prevent selection issues. For instance, this year
mathematics students faced a challenge when the number of proposed topics was insufficient,
leaving some groups without a topic after the selection process. To resolve this, new topics
were added; however, this led to another issue—students with higher averages grades, who
had already selected topics, requested to change them in accordance with their priority rights.
This created conflicts among students and caused unnecessary delays. A structured approach
that ensures an equal number of topics per student groups from the outset would prevent
such disruptions and improve the efficiency of the selection process.

1.4 Related Works

In this section, we present and analyze several previous studies related to the management
of final-year projects, highlighting their strengths and limitations. Based on this analysis, we
identify the weaknesses of these studies, thereby establishing the need for a more comprehen-
sive and effective solution.

1.4.1 First Study 2012

The study ”Conception et réalisation d'une application pour la gestion des soutenances”,
conducted by Souichi Leila at Mouloud Mammeri University of Tizi-Ouzou, aims to develop
an automated system for managing final-year projects. This system is designed to accelerate
administrative tasks, reduce manual errors and ensure data security. The implementation
utilizes PHP, JavaScript, HTML and CSS, with MySQL serving as the database[[11].

1.4.2 Second Study 2018

The study ”Conception et réalisation d’une application web pour la gestion des projets de fin
d’études” by Bensadi Aissa at Mohamed Boudiaf University aims to replace the traditional
manual system with a web-based platform for project submission and selection. This ap-
proach enhances efficiency and simplifies interactions between students and professors. The
system utilizes HTML, CSS, JavaScript and PHP, with PostgreSQL for data management
and incorporates HTTP and SSL for secure communication[12].
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1.4.3 Third Study 2021

The study ”Conception et réalisation d’une application web pour la gestion de projets de fin
d’études” by Meddah Mohamed Majid at Abdelhamid Ben Badis University of Mostaganem
focuses on automating project management and allocation. It enables supervisors to propose
topics and allows students to select or modify their choices online, thereby simplifying project
distribution. This system is built using HTML, CSS, PHP, JavaScript and Apache as the
web server, with MySQL as the database and it employs both PHP and Node.js for session
management|[13].

Table 1.2: Comparison of the 3 Studies Based on Criteria: User Authentication, Portal
Features, Messaging, Notifications and Workflow Automation.

- Studies

Criterion —
Souichi Leila [11] | Meddah Mo- | Bensadi Aissa [12]
(2011/2012) hamed Majid | (2017/2018)

[13] (2020/2021)

User authentica- | Basic login, no role- | Role-based = authen- | Basic login

tion and access | based access. tication (Admin,

control Teacher, Student)

User portal Portal only for admin | Fully integrated for | Portal includes access

students, teachers and
administrators

for students and super-
visors

Messaging Not available Not available Not available between
system students and supervi-
sors
Notifications Not available Available but limited | Not available
system to basic alerts (Reg-
istration confirmation,
password reset)
Workflow Doesn’t integrate all | Partially automated | Automates only two
Automation project stages process for project | steps of the workflow:
assignment addition of a final year

project and its valida-
tion.

As shown in Table @ Comparison of 3 Studies Based on Criteria: User Authentication,
Portal Features, Messaging, Notifications and Workflow Automation, our analysis indicates
that existing dissertation management systems exhibit notable limitations. These studies
often suffer from an incomplete internal messaging system and workflows that fail to encom-
pass all essential processes. Moreover, the absence of dedicated user portals restricts the
personalization of the user experience, while the access control mechanisms are not suffi-
ciently flexible to set precise permission levels. These deficiencies highlight the need for a
more advanced solution. In contrast, the Odoo framework can be customaized to offers a ro-
bust suite of features—including comprehensive messaging, automated workflows, dedicated
user portals and flexible access control—that make it an ideal choice for enhancing final-year
project management.
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1.5 Overview of Odoo Framework

1.5.1 Definition of Odoo & History

Odoo is an open-source enterprise resource planning (ERP) framework. One of the key
features of Odoo is its friendly user interface, which makes it easy for users to navigate and
use the system. The system also offers a high degree of customization, allowing users to tailor
the system to their specific requirements. Odoo follows a multitier architecture, meaning that
the presentation, business logic and data storage are separated [[L14].

The Odoo framework, previously known as OpenERP, was developed by a Belgian com-
pany in 2005. Initially, it was called Tiny ERP; three years later, the name was changed
to OpenERP and in 2014, version 8 was released, leading to the final rebranding as Odoo
(On Demand Open Objects) [15].

1.5.2 Key Features of the Odoo Framework

Odoo is renowned for its robust, modular design and comprehensive suite of features, which
together provide significant benefits for organizations. Its key features and advantages in-
clude:

e Modular Architecture: Odoo’s structure is modular, allowing users to install only
the components relevant to their operations. This approach ensures flexibility and
prevents unnecessary system complexity [[16].

e Deployment Options: Odoo supports both cloud-based and on-premises deployment,
giving institutions the flexibility to choose infrastructure options that match their tech-
nical and security needs.

e Open-Source Foundation: As an open-source platform, Odoo offers extensive cus-
tomization capabilities. Organizations can tailor functionalities to meet specific require-
ments, making it suitable for diverse industries and academic institutions.

o Integration Capabilities: All modules in Odoo are inherently interconnected, en-
abling seamless data exchange across departments. This reduces redundancy, improves
efficiency and facilitates consolidated reporting. For instance, an event created in the
Event module can automatically update the Website module and generate announce-
ments.

e Inheritance Mechanism: Odoo provides a powerful inheritance system that enables
developers to extend or modify existing models, views and business logic without al-
tering the original source code. Through both classical (Python-based) and prototyp-
ical (XML-based) inheritance, this feature promotes reusability, modularity and clean
customization—ideal for adapting default modules to the specific needs of educational
institutions.

e Workflow Automation: Odoo enables automation of repetitive and administrative
tasks, streamlining critical processes such as dissertation submission, validation and
evaluation.

16



CHAPTER 1. THE STATE OF ART (FUNDAMENTALS)

o Scalability: The framework is scalable and adapts well to growing organizational
needs, including increasing numbers of users, projects and data. This makes it ideal
for educational institutions managing large student cohorts and research projects.

o User Management: The platform includes built-in role-based access control. It
allows institutions to assign precise permissions to users such as students, teachers and
scientific committee members, ensuring data confidentiality and operational clarity [[17].

o Customizable Website and Portals: Odoo enables institutions to build and tailor
dynamic websites and user portals using drag-and-drop tools and XML customization.
This flexibility supports the creation of student and teacher portals, event pages and
project dashboards, all aligned with the institution’s branding and workflow require-
ments.

These features make Odoo an ideal choice for organizations looking to modernize and
optimize their processes through a customizable, scalable and integrated digital solution.

1.5.3 Advantages of Odoo over Traditional Systems

Odoo stands out due it’s user-friendly approach compared to other proprietary ERP systems
or traditional programming choices such as PHP. It offers a fully integrated suite of modules
covering HR, website builder, event manager and more, with both free open-source and
affordable enterprise options. Unlike rigid proprietary systems, Odoo is highly customizable
and scalable, suitable for small businesses and medium size enterprises. Its modern interface,
strong community support and automation features make it a versatile and efficient business
management solution.
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Table 1.3: Comparison between Odoo Framework and Traditional PHP Programming.

Traditional PHP Program-

Feature Odoo (Python-Based ERP) .
ming
Architecture Modular, scalable, app-based Custom.—bullt, requires manual
structure feature integration

Built-in Features

Pre-built business apps (event,
HR, website, discuss, etc.)

Requires third-party integrations
or custom development

Interface (UI)

dashboards & drag-and-drop fea-
tures

Database Uses PostgreSQL with Object- | Uses mainly MySQL with custom
& ORM Relational Mapping (ORM) database structures
User Modern, responsive web Ul with Basic HTML/PHP pages, re-

quires extra work for interactivity

Automation

Built-in workflow automation

Requires custom scripts for au-
tomation.

Development
& Customization

Uses Python with XML

Requires extensive manual coding
in PHP

Security
& Maintenance

Regular updates, role-based ac-
cess control and multi-company
support

Requires manual security patches
and maintenance efforts. Manel
coding of identity management.

Integration
& Ecosystem

Seamless integration across apps
with an extensive Odoo App
Store

Requires additional work to con-
nect different modules

Highly scalable, suitable for small

Can become complex and difficult

perience

Scalabilit . . .
calablity to large enterprises to scale without custom coding
ts both classical (Pyth : .
Supports bo L cassica ( Y on) Lacks structured inheritance; cus-
. and prototypical (XML) inheri- o :

Inheritance . tomization often involves code du-
Support tance to extend and customize lication or altering base files, in
pp models and views without modi- | PC . & bas ’

. creasing maintenance risks
fying core code
F 1 1 in-
Overall aster development, lower main Time-consuming development
. tenance cost and better user ex-| . . .
Efficiency with higher maintenance costs

1.5.4 Comparing Odoo Framework to Traditional PHP Program-

ming

Table @ compares the Odoo framework with traditional PHP-based development approaches
to highlight their respective advantages and limitations in the context of academic software

solutions.
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1.5.5 The Relevance of Odoo to the Proposed Platform

Odoo offers a comprehensive suite of features designed to streamline the management of
final-year dissertation projects. Its capabilities not only facilitate effective collaboration but
also automate workflows and provide robust reporting functions, all of which contribute to
a more efficient and transparent project management process.

- Internal Messaging System: Enables direct, real-time communication among student
groups, supervisors and administrators through instant messaging and group discussions.

- Email Integration: Allows users to send and receive emails within Odoo, ensuring seam-
less communication without needing to switch platforms.

- Notifications & Alerts: Provides real-time updates on tasks, approvals and messages,
ensuring that all stakeholders remain informed and can respond promptly.

Activity Scheduler: Lets users set reminders for meetings, calls, or follow-ups, ensuring
that critical project milestones are not overlooked.

- Document Sharing: Facilitates the uploading and sharing of dissertation materials, drafts
and feedback, thereby promoting effective collaboration.

- Task Management: Helps track the progress of the project by assigning tasks, setting
deadlines and monitoring progress at each stage of the dissertation process.

- Workflow Automation: Odoo automates routine processes—such as sending deadline
reminders, tracking work hours and coordinating communications via an integrated email
gateway—thereby reducing manual workload and improving overall process efficiency.

- Evaluation & Reporting: The framework provides powerful reporting tools that al-
low for the generation of custom reports, monitoring of project status through customizable
dashboards and data export for presentations or final submissions. These features support
effective evaluation and continuous monitoring of key performance indicators throughout the
dissertation lifecycle.

Together, these integrated capabilities and advantages make Odoo an ideal solution for
managing final-year projects, offering a flexible, scalable and user-centric platform that meets
the diverse needs of educational institutions.

1.6 Best Practices in Software Development

This section outlines the software development methodology adopted for our project, with a
focus on Agile practices. Unlike traditional models such as Waterfall, which follow a rigid,
sequential process, Agile’s flexibility and iterative approach make it better suited for dynamic
academic environments where continuous feedback is essential.

1.6.1 What is Agile Methodology?

Agile is a software development and project management methodology that emphasizes in-
dividuals and interactions, working solutions, customer collaboration and responsiveness to
change over rigid processes and exhaustive documentation. It focuses on delivering small,
incremental improvements in short cycles called sprints, encouraging frequent inspections
and adaptations to meet evolving user needs and requirements effectively [1§].
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1.6.2 The Agile Process: An Overview

The Agile process involves _several iterative steps that are repeated throughout the develop-

ment lifecycle (See Figure [L.7):
- Requirements: Gather and prioritize customer requirements to establish the project’s

direction.
- Planning: Develop a comprehensive plan outlining the timeline for feature development

and delivery in successive iterations.
- Development: Execute the software development in rapid, iterative cycles.
- Testing: Perform rigorous testing to ensure that the product meets quality standards and

user expectations.
- Deployment: Roll out the software for end-user access.
- Maintenance: Continuously update and maintain the software to address new require-

ments and resolve issues [19].

Agile
Methodology

Figure 1.7: Agile Methodology Lifecycle.

1.6.3 Why Agile is Ideal for our Project ?

The development of our web platform for managing final-year dissertation projects using the
Odoo framework greatly benefits from Agile methodology due to its adaptability and empha-
sis on continuous improvement. Here’s why Agile is a great fit:

« Flexibility: Agile’s iterative process allows the platform to quickly adapt to changing
requirements and emerging challenges, ensuring alignment with evolving academic stan-
dards. Unlike Waterfall, which imposes a rigid step-by-step approach, Agile provides
the flexibility needed in dynamic environments.
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o Frequent Feedback: Agile promotes ongoing collaboration with key stakeholders—
students, supervisors and department heads—allowing the platform to evolve in re-
sponse to real-time feedback from those directly involved in the dissertation process.

o Iterative Development: By working in short sprints, Agile enables incremental fea-
ture development (e.g., groups formation, topics selection, evaluation), which facilitates
quick adjustments and faster delivery of functional components.

o Clear Progress Tracking: Agile allows progress to be monitored in a transparent,
step-by-step manner, making it easier to track the development of features and prioritize
tasks effectively.

o Enhanced Collaboration: Agile fosters continuous communication among all stake-
holders, including department heads, the scientific committee, teachers and students,
ensuring that the platform meets everyone’s needs throughout the dissertation process.

By adopting Agile practices, our project aims to deliver a highly adaptable, efficient and
user-centric solution for managing final-year dissertations, ultimately ensuring a smoother
workflow and better outcomes for all participants.

1.7 Conclusion

In this chapter, we provided a comprehensive overview of the current landscape in disser-
tation management, starting with an examination of the host organization, ENSET-Skikda
and a detailed look at the Mathematics and Computer Science department. We reviewed
the training tracks offered (PEM and PES) and analyzed existing dissertation management
systems to identify their strengths and limitations. Next, we examined the Odoo framework,
exploring its modular design, integration capabilities and collaborative tools that align with
our project goals. Additionally, we discussed the Agile methodology and its suitability for
developing a dynamic, responsive platform that can adapt to evolving user needs.

These insights highlight the gaps in current practices and underscore the need for a
comprehensive, digital solution to manage final-year projects efficiently. In the next chapter,
we will present the requirements analysis and design, which will establish the foundation for
the technical implementation of our proposed platform.
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CHAPTER 2

REQUIREMENTS ANALYSIS & DESIGN

2.1 Introduction

This chapter aims to translate the needs identified during the preliminary analysis into a clear
set of technical and functional specifications, while establishing the foundations of the system
design.We begin with a detailed analysis of the requirements, emphasizing stakeholder identi-
fication, feasibility study and an understanding of the current workflow. This phase is crucial
for formalizing both functional and non-functional requirements, ensuring that the solution
optimally addresses the user’s needs and the organization’s objectives. Next, we move on
to the design phase, leveraging UML through the following diagrams: the use-case diagram,
sequence diagram, activity diagram, class diagram, deployment diagram and automatic topic
assignment algorithm flowchart. These diagrams graphically represent the structure, interac-
tions and operational flow of the system, facilitating clear communication and understanding
among the various project stakeholders. Together, these tools aim to establish a robust, mod-
ular and scalable architecture capable of optimizing the management processes of final-year
dissertation projects. Thus, this chapter provides a comprehensive methodological frame-
work that links the analysis of needs to detailed design, ensuring a coherent and structured
transition to the development phase.

2.2 Analysis and Spesification

2.2.1 Preliminary Analysis

The development process of an information system must go through several rigorous stages
to ensure that the final product meets the specifications and constraints defined in the es-
tablished requirements, following a clear and structured approach. Adopting a goal-oriented
approach to requirements engineering offers several advantages:

o Requirements frequently evolve, making it preferable to link them directly to the orga-
nization’s objectives.

o This approach is promising and merits further exploration.

o Few similar studies have been conducted, according to our research.
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o Conducting a study in this area could inspire interest among other students and intro-
duce them to this field of research.

During this phase, we aimed to understand the context of our study by focusing on the
management of final-year dissertation projects within the Mathematics and Computer Science
Department at ENSET Skikda.Our primary objective was to gather all relevant information
and data related to the dissertation project lifecycle—from the announcement of student
group formation and the proposal of topics by teachers to the final defense, the publication
of defense results and the submission of corrected dissertations.

This analysis aimed to clarify existing functionalities and elicit business, system and user
requirements in order to better understand the needs and processes in place. This work al-
lowed us to identify key workflow steps, such as coordination between the department head
and students for topic selection, supervisor assignment, project tracking and final evaluation.

To conduct this analysis, we used the following requirement elicitation techniques through-
out our study:

o Startup Questions: We gathered data by asking questions in various ways to un-
derstand requirements from different perspectives.Non-technical individuals often have
different viewpoints from I'T professionals.Questions were directed at various stakehold-
ers involved in graduation project management, as well as final-year students from both
the current and previous years.

e Document Analysis: We consulted archives and regulatory documents. For example,
we reviewed part of the scientific committee’s report (See Figure @) and the paper
form provided to supervisors for proposing (See Figure E) Additionally, we examined
the dissertation project management workflow to better understand the various stages
of the process from student group formation and topic proposals to final evaluation
and result announcements.

o Meetings: We organized meetings with the scientific committee head to discuss the
fairness of group average scores in order to facilitate project topic selection.

e Interviews: We conducted interviews with direct and indirect questioning to accu-
rately capture functional, non-functional and evaluation criteria requirements. Inter-
views were also held with multiple stakeholders in the administration department to
gather diverse perspectives and encourage discussions with other parties, including
department head and the head of the scientific committee.

e Observation: We observed how tasks are performed within the department.

o Prototyping: The objective was to demonstrate to stakeholders whether the data
collected by the application meets their needs.
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Figure 2.1: Paper Form of Dissertation Project Topic Proposal.

2.2.2 Understanding the Workflow

In the implementation of the dissertation management process for final-year students, the
Department Head plays a crucial role in overseeing and organizing the process. He ensures
administrative coordination and overall organization while supervising the various stages of
thesis management in a structured and coordinated manner, which includes the following
steps:

2.2.2.1 Announcement for Student Group Formation

o At the beginning of each academic year, students are informed about the group for-
mation process. This announcement provides essential details regarding how groups
should be created and the timeline condition.

o Groups must consist of either a single student, two students or a maximum of three
students.
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2.2.2.2 Announcement to Teachers for Dissertation Topic Proposals

e Once the number of student groups is determined, teachers are invited to propose
dissertations topics.

o A balance is maintained between the number of student’s groups and proposed topics.

o After topics are validated, students are assigned to projects and supervisors accordingly.

2.2.2.3 Monitoring the Progress of Work

o Throughout the dissertation preparation period, students’ progress is monitored to
ensure that each phase of their work is conducted properly, including state of art study,
data collection, design and implementation.

2.2.2.4 Dissertation Submission and Evaluation

e Once the dissertation is completed, students are required to submit their work using
a designated submission form (See Figure ). This form ensures that all necessary
information is provided and that the submission process is standardized for evaluation
and record-keeping purposes.

e The submitted dissertation is reviewed to ensure compliance with academic standards
before the final evaluation.

2.2.2.5 Dissertation Defense and Final Results

o After submission, students participate in a defense session, where they present their
work against a specialized jury.

o The final evaluation is based on the quality of the dissertation and the student’s defense
performance.

o At the end of the defense, the final results are announced and grades are assigned based
on predefined academic criteria (See Figure ).

« Following the defense, students must correct any mistakes identified by the jury in their
dissertations and submit a revised version.
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Figure 2.2: Submission Form of Final-Year Dissertation.
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Figure 2.3: Evaluation Defense Report of Final-Year Dissertation.
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2.2.3 Context Diagram

A context diagram is a high-level visual representation that shows how a software system
interacts with external entities such as users, other systems, or hardware components. It helps
stakeholders quickly understand where the system fits within its broader environment. In a
typical context diagram, the system being developed is placed at the center, while all external
actors and systems that interact with it are positioned around it. These interactions are
represented as labeled arrows that indicate the direction and nature of data or communication
flow[20].

In our context diagram, illustrated in Figure @, we focus on the primary internal
actors relevant to the management of final-year dissertation projects—mnamely department
heads,students, supervisors, the scientific committee, mail server and jury members. Each
actor is connected to the system via labeled interactions that represent specific actions, re-
quests, or data exchanges. For instance, students submit their dissertations to the system,
while supervisors provide feedback and propose topics.

To read the diagram, start by identifying each actor and following the arrows that link
them to the central system. Each arrow is labeled with a step number and brief description
of the action, making it easy to trace the workflow and understand the system’s inputs and
outputs.

This diagram serves as an overview of the operational boundaries of the proposed system
and the responsibilities of each actor in the dissertation process.

3-2- Submita

dissertation topic
proposal

2-1-Broadcast group-formation
announcement

6- Supervise assigned

5.1- Obtain each group’s topic Departement Head
selection

3-1- Broadcast fopic-proposal | 'student group / /33 Receive submitted topic proposal
announcement ‘M-Nomirme e |'I .. ‘9_1- request for proposing four juries
5.2- Show each student group with its ', members |
assigned supervisor | \
7-1- Nofify students and supervisors of B |
dissertation submission AN 1
, |
10-1- Send the defense schedule to all ™ I".
actors LY \
\
AN \
11-1- Send final grand “\ i

;

Final Year Management

Information System

1-2-Request group membership
and submit a group proposa

5- Select a dissertation topic

7-2- Submit dissertation draft 1-1-Request the

list of graduating
12- Submit revised final istudents
dissertation

Progress DB

Figure 2.4: Context Diagram of the Dissertation Management System: Main Actors and

Data Interactions.

' [1-2- Reading the list of
\ |students

9-4- Receive
assigned
dissertation for

1- Confirm the list of graduating students

2- student group

2-3- Validate and rank student groups

I notify teachers

7- et the dissertation submission deadline
10- Publizh dissertation defense schedule

4- Review and approve proposed topics
&-1- Review submitted dissertafion

3- Request supervisors to nominate four
{jurors

S Scientific committee

8- Receive and review the final versions of all
group dissertations for consultation purposes

0-2 Receive the proposed list of jury members,
select two of them, and propose a third
equiality of president

2.2.4 Stakeholders Identification and Analysis

Stakeholders involved in the dissertation management system can be categorized into primary
below provides a comprehensive overview of their roles

and secondary stakeholders. Table
and goals.

29



CHAPTER 2. REQUIREMENTS ANALYSIS & DESIGN

Table 2.1: Stakeholder Roles and Goals.

Stakeholder ‘ Role

‘ Goals

Primary Stakeholders

Students

Direct participants conduct-
ing projects and submitting
dissertations.

Transparency: Clear guidelines, assess-
ment criteria and deadlines.

Support:  Access to supervisors, re-
sources (e.g., libraries, labs) and feed-
back.

Teachers /
Supervisors

Mentors guiding students
through project design, ex-
ecution and feedback.

Resource Availability: Tools to moni-
tor progress.

Academic Integrity: Ensuring original-
ity and rigor in student work.

Department
Head

Oversees program quality
and alignment with depart-
mental objectives.

Compliance:  Adherence to institu-
tional policies and accreditation re-
quirements.

Reputation: High-quality outputs that
enhance the department’s academic
standing.

Scientific
Committee

Sets academic guidelines,
approves dissertation topics,
ensures alignment with re-
search standards.

Quality Assurance:  Validation of
project methodologies and outcomes.

Ethical Compliance: Approval of top-
ics.

Innovation: Encouraging cutting-edge
projects that align with institutional
priorities.
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Stakeholder Role Goals
Category
Juries Evaluate dissertations for

tation quality.

rigor, originality and presen-

Clarity: Well-defined rubrics and sub-
mission formats.

Timeliness: Access to materials before
defense dates.

Objectivity: Provide quality review.

Secondary Stakeholders

System Maintain digital platforms
Administrators | (e.g., submission portals,
databases, access rights).

Efficiency: Automated workflows for
submission, grading and feedback.

Security: Protection of student data
and intellectual property.

Uptime: Minimal system downtime
during critical periods.

Institution

reputation.

Strategic oversight of re-
Management sources and institutional

Resource Optimization: Cost-effective
use of staff, tools and infrastructure.

Accountability: Data tracking for ac-
creditation and funding purposes.

2.2.5 Detailed Functional and Non-Functional Requirements

2.2.5.1 Functional Requirements

Functional requirements define what the system must do to ﬁport end-to-end dissertation

processes for students, teachers and department head.Table

down of the core functionalities.
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Table 2.2: Functional Requirements.

Category

Requirements

Student
Group Formation
Management

Automated Announcements:

e Send automated notifications to students at the start of the aca-
demic year (via email)

e Provide backend management interface for department head and
portal for students

Group Validation:

o Enforce maximum group size (3 students) through system-level
validation

Deadline Management:

e Define a fixed period for group formation and automatically lock
the system afterward

Dissertation
Topic Proposal
Management

Teachers Proposal Submission:

e Teachers and supervisors are provided with a dedicated portal
to propose dissertation topics (title, description, prerequisites, re-
quired expertise, tools and references)

Topic Validation Workflow:

o Implement a multi-step approval process: Teachers — Department
Head — Scientific Committee

» Send automated alerts for topic approval/rejection

Project Assignment:

e Algorithm to balance student numbers and average grads with
available supervisors

« Student portal to select/rank preferred topics (priority-based as-
signment)

Progress
Monitoring

Progress Reporting:

e Provide supervisors and department head with dashboards to view
progress, add feedback and flag issues

Communication Tools:

o Built-in messaging system for student-supervisor communication
(comments/chat)

Dissertation
Submission and
Evaluation

Submission Portal:

« Upload final dissertation in PDF format with validation checks (file
size, structure)

Pre-Defense Review:

e Supervisors and department heads review the dissertation for aca-
demic standards (clarity, methodology, citations)

o Reject submissions failing validation criteria

Evaluation Workflow:

e Route approved dissertations to the jury members for review
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Category

Requirements

Dissertation
Defense and Final
Results

Defense Scheduling:

« Publish and send of defense sessions with notifications (date, time)

Performance Evaluation:

e Jury members input grades directly into the system based on pre-
defined criteria (research quality, presentation, Q&A)

Result Publication:

e Publish results on student portal with an option to request re-
views/appeals

2.2.5.2 Non-Functional Requirements

Non-functional requirements (NFRs) define how the system should perform rather than what
it does. They ensure usability, scalability and security.Table lists the key non-functional
requirements (NFRs) for the dissertation management system.

Table 2.3: Non-Functional Requirements.

Category

Requirements

Usability

User Experience:

o Intuitive UI with role-specific portal (students see deadlines, super-
visors see progress reports)

Ease of Use:

e Minimal learning curve with user-friendly design

» Consistent navigation across all modules

Multilingual Support:

o Support for English and Arabic interfaces

Performance
and Scalability

Concurrent Users:

o Support high number of concurrent users during peak times (e.g.,
submission deadlines)

Mbobile Responsiveness:

o Ensure seamless responsive access on mobile devices

 Built on Odoo (uses Bootstrap framework) for full responsiveness
across screen sizes

Security

Role-Based Access Control (RBAC):

o Authorized users can access/modify data based on roles (students
submit, supervisors review, department head manages)

Data Encryption:

 Sensitive dissertation data (submissions, feedback, grades) must be
securely encrypted
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2.3 UML Diagrams Modeling and Design

Unified Modeling Language (UML) is a standardized visual modeling language employed in
the analysis and design of software systems. While it is referred to as a "language,” it should
not be confused with natural or programming languages. Rather, UML is a modeling and
specification language that provides a well-defined set of rules and graphical notations used
to represent software architecture and behavior [21].

UML is widely recognized and adopted in the software engineering industry for its ability
to describe, visualize, construct and document the components of a software system. Its
standardized diagrams facilitate communication among stakeholders and serve as a blueprint
during various stages of the software development lifecycle [22].

2.3.1 UML Diagrams Used

Table @ presents a description of the UML diagrams employed in this study. These diagrams
were selected based on their relevance to the modeling needs of the proposed system and their
effectiveness in representing structural and behavioral aspects of the software architecture.

Table 2.4: Description of UML Diagrams.
Diagram Objectives Type
Use cases are used to specify the behaviour of some
entity such as a system or subsystem, known as the
subject. Use cases do not specify the detail of how
that behaviour is carried out.[21]
It allows modeling the triggering of events based
on the system’s states, representing parallel behav-
iors and describing the workflow and the internal
control flow of operations. 23]
Flowcharts are used to represent the logic and con-
trol flow of algorithms. In our system, it illustrates
the automatic topic assignment process based on
student group averages and ranked preferences.
Sequence diagrams are used to model the inter-
action between object instances by showing the
sequence of messages that are exchanged by the
objects.[21]
It helps everyone involved in a project—Ilike devel-
opers and designers—understand how the system
Class Diagram is organized and how its components interact and | Static
also represents the logical structure of the database
tables and relations. [24]
Deployment diagram shows execution architec-
ture of systems that represent the assignment
(deployment) of software artifacts to deployment
targets.[25]

Use Case Diagram Functional

Activity Diagram Behavioral

Flowchart Diagram Behavioral

Sequence Diagram Dynamic

Deployment Diagram Physical
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2.3.1.1 Use Case Diagrams

The following table @ presents each actor along with their respective use cases:

Table 2.5: Presentation of Actors and Their Use Cases.

Actor Use Cases

o Authenticate

o Access to The backend web client
o Announce groups formation

e Receive the student’s groups
Department Head o Formation the groups

(See Figure@) . _
o Send the proposed topics for review

o Publish the topics

o Set deadline for submitting the dissertation

e Publish the schedule of defenses

o Publish the defenses grades

o Authenticate

o Access to the student portal
« Consult group/members
Student (See Figure @)  Consult the topic/dissertation
e Choose a topic

e Send a message

e Submit dissertations

o Receive the final defense’s grade
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Actor Use Cases

o Authenticate
e Access to the teacher portal

« Propose the topic (title, description, references,

Supervisor (See Figure@) tools)

o Give feedback and percentage on student’s
progress or completion

o Suggest four juries

o Authenticate
e Access to The backend web client

Scientific Committee o Consult the proposed topics
(See Figure@)

o Contact the supervisors for choosing juries
o Select three juries

« Contact juries for reviewing the dissertations

« Authenticate

o Access to The backend web client

Jury (See Figure@) e Receive the dissertation

« Consult the dissertations (accept or reject)

e Review the dissertation and provide feedback
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Figure 2.5: Use Case Diagram of the Department Head.
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Figure 2.6: Use Case Diagram of the Student.
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Figure 2.7: Use Case Diagram of the Supervisor.
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Figure 2.8: Use Case Diagram of the Scientific Committee.
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Figure 2.9: Use Case Diagram of the Jury.

2.3.1.2 Activity Diagrams

In this study, two distinct scenarios are modeled using UML activity diagrams:

1. Topic Announcement and Validation: This scenario outlines the sequence of ac-
tivities required for supervisors (teachers) to propose dissertation topics and for the
Scientific Committee to validate them (See Figure )

2. Dissertation Validation and Review: This scenario depicts the process by which
submitted dissertations are reviewed by jury members, checked against predefined cri-

teria and either approved for defense or returned for revision (See Figure

11)).

Each diagram illustrates the flow of control, decision points and parallel or sequential actions
that occur during these key phases of the dissertation lifecycle.
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Figure 2.10: Activity Diagram of Topic Announcement and Validation Workflow.
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Figure 2.11: Activity Diagram of Dissertation Review and Evaluation Workflow.

2.3.1.3 Automatic Topic Assignment Algorithm

To ensure fairness, efficiency and transparency in the dissertations assignment process, our
system incorporates an automatic topic assignment algorithm. This algorithm eliminates
the need for manual intervention by assigning topics to student groups based on objective
criteria.

Each student group is allowed to select a number of preferred topics equal to the total
number of validated topics proposed by the supervisors. Within this list, groups must rank
their topic preferences in order of priority, from highest to lowest.

The assignment algorithm (See Figure R.12)) operates according to the following logic:

o First, all student groups are sorted in descending order based on their academic average
(GPA), establishing a merit-based priority.

e Then, beginning with the highest-ranking group, the algorithm attempts to assign the
first available topic from that group’s list of ranked choices.

o If a topic has already been assigned to a higher-ranking group, the algorithm proceeds
to the next preference in the list.
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o This process continues until each group is assigned one topic or all options in their
preference list have been exhausted.

This method not only ensures an equitable and merit-based distribution of dissertation
topics, but also reduces administrative workload and mitigates the risk of conflicts or percep-
tions of favoritism.

Collect Data:
- Retrieve all Student Groups
- Refrieve Validated Topics
- Get each Group's Topic Choices

L

-

L J

Sort Groups in Descending Order by ]

Average Grade (Ordered List)

v
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[ For each Topic Choices of Current Group

~

NO

| mssonit |

. _ B YES
is Topic Assigned?

[ Check Next Choice

Save Results:
- Update Group.Topic_Id

\ Update Topic State to "Assigned’

I

{ Show the Assignemnet ]

!
®

Figure 2.12: Automatic Topic Assignment Algorithm.

2.3.1.4 Sequence Diagrams

In the context of our dissertation management platform, sequence diagrams illustrate the
communication flow between actors (such as students, supervisors and department heads)
and the system components during various core processes.
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Given the large number of use cases defined throughout the system, we have selected
seven representative scenarios. These diagrams provide insight into both user interactions
and the internal processing logic of the system. The selected sequence diagrams are organized
in a logical order corresponding to the typical user journey and administrative workflow:

e Sequence Diagram 1: User Authentication

e Sequence Diagram 2: Student Group Formation

« Sequence Diagram 3: Topic Proposal by Supervisor

e Sequence Diagram 4: Scientific Committee Consult and Validate Proposed Topics
e Sequence Diagram 5: Viewing Assigned Projects

e Sequence Diagram 6: Receiving Final Dissertation Grade

Each of these diagrams is presented in the following sections to detail the sequence of
messages exchanged between system actors and components.

Pt

Web Server ‘ Database ‘

| Request Platform Access |

€ :
| Filling Out From I
g ——— [
Fill out and submit form "

: Verify Data

< Return verification result

| . >

I
alt / [correct data] [
|}
|}

' platform access

Successful Authentication [

[incorrect credentials] :
. Failed Authentication |

Figure 2.13: Sequence Diagram: User Authentication
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Figure illustrates the sequence of interactions during the user authentication process.
When a user (Student, Teacher, or Department Head) submits their login credentials, the
system forwards the request to the web server. The server validates the credentials against
the database. If verified, the user gains access to their session; otherwise, an error message
is displayed and the user is prompted to try again.

> Return Students List

FAN
Department Head Web server Database
' AUTHENTICATION '
' Requesting Students List }: :
: ' Processing :
: : Get Students List >

; Group Selection

loop / [Group Selection Process]
: Display Students List

-]

; Select a Group

I Confirmation Request

i Confirmation
o~

-

=

alt / | [Group saved] i

}
' Processing

-]

Save Group Selection

Y.

Confirmation Sawved

'
OK .

[

Figure 2.14: Sequence Diagram: Student Group Formation
Figure illustrates the sequence of interactions for student group creation. After
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successful authentication, the Department Head requests a list of available peers. The system
retrieves and displays this list from the Database. The Department Head selects one or more
members to form a group. The system then validates and stores the group in the Database
and sends a confirmation response, completing the group creation process.

Database

A,

Teacher (Supervisor) Web server

i

AUTHENTICATION /
' Request Proposel Addition Form

. >
'L{ Display Form

' Filling Out I
: Submit Form -

: Check Consistency of Entered Data
alt / [Error]

Modify Form
-

Submit Modified Form

>

Save Data

Z-
Confirmation

OK

=€

Figure 2.15: Sequence Diagram: Topic Proposal by Teacher (Supervisor)

Figure illustrates the sequence of interactions involved in the topic proposal process
initiated by a Teacher (Supervisor). Following authentication, the Teacher accesses the topic
submission form, which is rendered by the system. After completing the form and submitting
it, the system validates the input data. If any inconsistencies are detected, the Teacher is
prompted to correct them. Upon successful validation, the data is saved to the database, a
confirmation message is displayed and the interface is updated to reflect the changes.
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P
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' Fetch Topic List

<

[Students Topic List]
Topic List display

Selection

Validation :

>
Update and Save

-

| Save Selection

Cnnﬁrm_SavF-:
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Figure 2.16: Sequence Diagram: Validater Proposed Topics

Figure depicts the interaction where a User (Scientific Committee) consults the
proposed dissertation topics. After authentication, the user requests the list of topics. Upon
selecting and validating a topic, the system updates the status in the database and confirms
the action with feedback. In case of an error, a corresponding message is displayed and the
list is refreshed to reflect any changes.
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Figure 2.17: Sequence Diagram: Review Dissertation Projects (Jury)

Figure illustrates how a Jury Member accesses and evaluates assigned dissertation
projects. After login, the jury member requests the list of dissertations and student groups.
Upon making a validation or rejection decision, the system updates the project status and
returns appropriate confirmation or error messages.
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Fetch Final Result
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> Display Final Result
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Figure 2.18: Sequence Diagram: View Final Dissertation Grade (Student)

Figure describes the process by which a Student retrieves their final dissertation
grade. Once authenticated, the system queries the database and displays the result. If no
grade is available, a message is shown. The interface is dynamically updated to reflect any
changes or errors encountered.

2.3.1.5 Class Diagram

The class diagram models the core structure of the final-year dissertation management system
in accordance with the Odoo development paradigm. It leverages several of Odoo’s built-
in models and modules to facilitate essential functionalities such as authentication, event
scheduling, departmental structure and portal access.

Specifically, the system uses Odoo’s res.users and res.groups models to implement user
authentication and role-based access control. Users can include Students, Teachers, Jury
Members, Scientific Committee Members and the Department Head, each belonging to des-
ignated groups that define their access rights and functional roles. The res.partner model is
utilized to store shared contact and login information for users with portal access, enabling
frontend interaction through student and teacher portals.

To model administrative and organizational information, we extend Odoo’s hr.employee
and hr.department classes. These allow the system to associate academic actors with de-
partments, facilitate internal hierarchy representation and manage roles within the academic
institution. Event-based operations, such as announcements, session scheduling and disserta-
tion evaluations, are handled using the event.event model. This approach ensures seamless
integration with the website module and the publication of activities on the frontend.
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Each class in the diagram corresponds to a database table, with fields, relationships
and business logic implemented through Odoo’s ORM (Object-Relational Mapping). This
structure allows for efficient data manipulation, inheritance and modular extension, following
best practices in enterprise software development.

Figure P.19 illustrates the overall static class diagram of the custom dissertation manage-
ment module. Core models such as Dissertation, StudentGroup, Teacher, Jury, Review and
Evaluation are defined, with relationships reflecting real-world interactions among stakehold-
ers.

[Odoo rey' DepartmentHead
Group User -departmenthead_id:integer 1
. . 1| -appointment_date:date
-group_id:integer -user_id: integer _end date:date
-rule_groups: string 1.* -group_id:integer — -
-model_access: string [ | -login:string
-menu_access:string 1.4 -password :siring Defense
-view_access:strin | -new_password:stin i
- g P g [T -defense_id:integer
ury id-i * | -defense-date:date
-jury_id:integer 1. .
1 “role -selection -defense_room:integer
4 | final_result:float
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| 0.x | -remarks:tex]
1
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_ah re_sbsi.tgxt <H— - -abstract:text
:Ei r;]r:oﬂa?e' date Supervisor -validation_date-date
-birth_placé: string Student - supervisor_id:integer 1 -s;Jt;@ssIm;ﬁ_dale:dale
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-categorie ‘selection -student_id :integer = .
1. -gpa:float 1.3 1 1 1
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Departement 1. Progress
StudentG
-department_id:integer 1 rorote - progress_date : date
—t:rtle_en :stri.ng - student_g_id:integer -poregress_-sla ge:selection
-title_ar: string —current_meﬁbers:inleger -progress_percentselection
-group_mark:float
i J Session 1.5 115 |1
-session_id: integer |1 0.7 Topic
-session:string
Event -topic_id:integer
-event_id:integer -title:text
-start_date:date < SOTEITE: 1"*I_ -tools'blob
-end_date:date -reference:url
-announece-id -integer -state:selection
- title:string
- contenu:string 0.2
-announce_date ‘date |

Figure 2.19: Class Diagram.

Additionally, Figure .20 [] highlights Odoo’s native access control architecture (res.users,
res.groups, ir.model.access and ir.rule). This structure is reused and extended in our module
to provide secure, role-based access to different system features. Each user can belong to one
or more groups and each group is associated with a defined set of permissions. This modular
security model ensures a flexible and scalable approach to managing diverse academic roles.
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Figure 2.20: Security-Related Data Model[l].

This architecture promotes clean separation of concerns, modular reuse of Odoo’s core
features and extensibility of the system in future academic or administrative contexts.

2.3.1.6 Deployment Diagram

Figure illustrates the deployment architecture of our web-based dissertation management
platform, developed using Odoo 16 and extended with a custom module dedicated to the
management of final-year projects.

The architecture follows a client-server model. Users interact with the system through a
Web Client (browser), which serves as the frontend interface. These interactions are transmit-
ted via HTTP or HTTPS protocols to the Odoo application server. The server implemented
on Proxmox Linux-based (Ubuntu) virtual machine (VM) handles core business logic—such
as topic proposals, group formation, dissertation submissions, evaluations and notifications—
through the custom module integrated into the Odoo ecosystem.

The Odoo server communicates with a PostgreSQL database via its Object-Relational
Mapping (ORM) layer, ensuring efficient and consistent storage, retrieval and manipulation of
structured data. Additionally, asynchronous operations such as email notifications, approvals
and alerts are managed by an external Mail Server using standard SMTP/IMAP protocols.

This modular and layered deployment ensures maintainability, scalability and robustness.
It also supports secure, real-time communication among stakeholders (students, supervisors,
jury members and department administrators), while preserving data integrity and enabling
centralized application management.
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Figure 2.21: Deployment Diagram of the Web-Based Dissertation Management System.

2.4 Conclusion

In this chapter, we have outlined the key steps in specifying and designing the system, start-
ing with an in-depth analysis of requirements, including stakeholder identification, feasibility
study and workflow understanding. We then defined both functional and non-functional
requirements to ensure that the solution meets user needs effectively. To structure and vi-
sualize the system, we leveraged various UML diagrams: use-case, activity, flow-chat, class
and deployment diagrams. These tools allowed us to represent the system’s structure, in-
teractions and operational flow, laying the groundwork for a robust, modular and scalable
architecture. Following this analysis and design work, the next chapter will focus on the
implementation phase, where we will present the development of our application: an Odoo
module for managing final-year dissertations.
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CHAPTER 2

IMPLEMENTATION

2.1 Introduction

This chapter details the technical implementation of the custom Odoo module for managing
Final Year Projects (PFE) at ENSET-Skikda. Building upon the comprehensive understand-
ing of Odoo’s fundamentals (Chapter 1) and the detailed requirements analysis and design
specifications (Chapter 2), this chapter describes the practical steps taken to translate the
proposed design into a functional application within the Odoo framework. It will cover the
selection and utilization of technical tools, the architectural considerations specific to Odoo
development, the module’s internal structure, the implementation of data models, user inter-
faces for both the backend web client and frontend website/portals and the crucial aspects
of security access control. Finally, the chapter will discuss the deployment process and sum-
marize the key challenges encountered during the implementation phase.

2.2 Technical Tools and Frameworks

The implementation of the custom Odoo module for managing Final Year
Projects (PFE) at ENSET-Skikda relied on several key technical tools and [
frameworks. The primary Integrated Development Environment used for
writing and debugging the module’s code was PyCharm . PyCharm is an
integrated development environment (IDE) for Python. It provides code
analysis, a graphical debugger, integrated unit testing and version control
support. PyCharm is developed by JetBrains and built on their IntelliJ platform.

The core backend business logic, models and controllers were developed
using the Python 3.8 programming language, leveraging Odoo’s extensive
Python API. Python is dynamically type-checked and garbage-collected.
It supports multiple programming paradigms, including structured (par-
ticularly procedural), object-oriented and functional programming. It is
often described as a "batteries included” language due to its comprehensive standard library B,

Thttps://en.wikipedia.org/wiki/PyCharm
’https://en.wikipedia.org/wiki/Python_(programming language)
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The Odoo Object-Relational Mapping (ORM) framework
was essential. It is a concept or technique which acts as a
bridge between the programming language (Python) and the
database (Postgres). The ORM helps to execute SQL queries
without writing them explicitly. Once the ORM is configured
in an application, the user can use the Object Oriented Programming (OOP) concepts like
classes and objects to interact with the databaset.

(//(

O

The module structure and user interface views definitions were handled
using Extensible Markup Language (XML) i XML is used extensively in
Odoo for defining various components such as data models (implicitly via
Python), database records (like menus, actions, security rules) and espe-
cially the structure and layout of user interface views (form, tree, kanban,
etc.).

The Frontend Stack for the Web Client UI utilized Odoo’s built-in
JavaScript framework, relying on Odoo Web Language (OWL) B and
QWeb templating enginet for dynamic rendering and interactive compo- J
nents. The Frontend Website/Portals for students and teachers incorpo-
rated standard web technologies: HTML for structure (defined in QWeb templates), styling
primarily via CSS (Bootstrap IEl) adapted through Odoo’s theming for responsiveness and
client-side interactivity implemented with JavaScriptH.

For version control, GitHub was utilized as the primary platform to
manage the source code throughout the development lifecycle. Its power-
ful versioning features enabled efficient collaboration, branch management
and real-time tracking of code changes, which were essential in coordinat- °
ing tasks across the development team. GitHub’s integrated tools—such GItHUb
as commit history, pull requests and issue tracking—provided a robust en-
vironment for reviewing, merging and documenting code updates. The complete source code
of the developed Odoo module is publicly available in the following repository:E

The data backend utilized PostgreSQL, Odoo’s default database, which
stores all application data, including module-specific records, configuration
and user information. PostgreSQL = is an open-source, highly stable
database system that supports various SQL features such as sequences,
foreign keys, subqueries, triggers, as well as different user-defined types PostgreSQL
and functions.

3https://www.odoo.com/documentation/18.0/developer/reference/backend/orm.html
4https://en.wikipedia.org/wiki/XML
Shttps://www.odoo.com/documentation/18.0/fr/developer/reference/frontend/owl_components.
html

Shttps://www.odoo.com/documentation/18.0/developer/reference/frontend/qweb.html
"https://wuw.odoo.com/documentation/18.0/developer/reference/frontend/qweb.html
8https://developer.mozilla.org/fr/docs/Web/JavaScript
9https://github.com/SamRepository/odoo_dev/tree/16.0
Ohttps://kinsta.com/fr/base-de-connaissances/qu-est-postgresql/
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2.3 0Odoo System Architecture

Odoo’s architecture is fundamentally a three-tier system comprising the database (Post-
greSQL), the application server (Python/ORM) and the client interfaces (Web Client/Back-
end and Website or Portal/Frontend) (See Figure Ell)ﬁ

‘. Web browser

Presentation Tier

Odoo Server

Application Tier

Data Tier

Figure 2.1: The Three-Tier Architecture of Odoo.

The application server, built on Python, processes business logic, manages data via the
ORM and mediates between the database and the client layers. The database provides
persistent storage for all application data. As shown in Figure 2.2, Odoo presents two main
user interfaces: the Website/Frontend and the Backend Web Clienti.

Uhttps://2021.desosa.nl/print/projects/odoo/posts/essay 2/
2https://ajscript.com/odoo/view-type/understanding-web-client- architecture/l
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Front-end pages Back-end JS client User Interface
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ORM

Od OO0 Controllers (Front-end, Back-end) Controllers
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Messaging, notifications (mail)

Persistence

PostgreSQL Store

Figure 2.2: The Odoo Architecture Layers.

The Website/Frontend, typically used for é)ublic pages or dedicated user portals, follows
a traditional Model-View-Controller (MVC) I pattern on the server side. User requests are
routed to Python controllers, which interact with the models to fetch data. The controller
then renders an HTML view using QWeb templates and sends it to the user’s browser. This
flow is illustrated in the upper section of Figure P.3.

Mediator

Controller

ul I Grab data to update Data
. User interacts with the view
(browser)

Figure 2.3: The MVC (Model-View-Controller) Pattern.

Bhttps://en.wikipedia.org/wiki/Model
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2.3.1 Understanding Odoo Web Client Architecture

The Backend Web Client operates as a Single Page Application (SPA). It is designed for
internal users managing business processes and features a dynamic and interactive interface.
Although an SPA, it also adheres to MVC principles on the client side (using JavaScript).
Client-side components, including models, controllers and renderers, interact with the server-
side via Odoo’s Remote Procedure Calls (RPC) b4 1echanism (leveraging the ORM for data
access). This allows for dynamic updates without full page reloads. The relationship between
the server-side and client-side components in the Backend Web Client architecture is depicted
in the lower section of Figure P.4.
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Figure 2.4: Odoo Front-end/Website Back-end/Web-client Interaction Flow. E

2.3.2 Setting Up Odoo 16 Development Environment

To establish a stable and functional development environment for Odoo 16 on a Windows
operating system, a structured sequence of installation steps must be carefully executed.
This process ensures that all dependencies and services required by the Odoo framework are
correctly configured, thereby enabling smooth development and testing of the custom module.
The installation procedure includes the setup of Python, PostgreSQL, relevant libraries and
the Odoo source code itself. Table summarizes the essential steps for installing and
configuring Odoo 16 on a Windows platform.

Mhttps://wuw.odoo.com/documentation/18.0/developer/reference/external api.html
Phttps://ajscript.com/odoo/view-type/understanding-web-client-architecture/
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Table 2.1: Installation Steps for Odoo 16 on Windows.

Description] Commands / Actions Explanation

1 Install Python 3.8, PostgreSQL, Git, Node.js, Visual | These tools are essen-
required Studio Build Tools, PyCharm, wkhtmltopdf tial for running Odoo
tools 16 and compiling re-

quired packages.

2 Create a C:\odoo16 Organizes your Odoo
folder for project files in one lo-
Odoo cation.

3 | Clone Odoo | git clone --depth 1 Downloads the Odoo
16 from --single-branch --branch 16.0 16 source code from
GitHub https://github.com/odoo/odoo.git GitHub with minimal

history.

4 | Open the Use PyCharm as the development environment | PyCharm helps man-
project in age and edit Python
PyCharm code efficiently.

) Create a Use Python 3.8 in a venv Isolates Python pack-
virtual ages for this project to
environment avoid conflicts.

6 Install Installs essential build
Python tools and all Python
dependencies| P1P install setuptools wheel libraries required by

pip install -r requirements.txt Odoo.

7 | Install RTL | npm install -g rtlcss Enables support for
CSS using right-to-left languages
npm like Arabic in the web

interface.

8 Create the Configuration file used
odoo.conf by Odoo to connect to
file [options] the database and de-

admin_passwd = admin fine paths.
db_host = localhost P
db_port = 5432

db_user = odoo

db_password = odoo

addons_path = C:\odool6\odoo\addons

bin_path = C:/Program Files/wkhtmltopdf/bin

9 | Run Odoo | python odoo-bin -c odoo.conf Starts the Odoo server
from using the settings de-
PyCharm fined in the config file.

10 | Access http://localhost:8069 Opens  the Odoo
Odoo in the web interface to cre-
browser ate or manage your

database.
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2.3.3 0Odoo Module Structure

Odoo modules are organized in a consistent and standardized directory layout, which facili-
tates modular development, maintainability and scalability. Each directory serves a specific

role in the functionality of the module. Below is a description of the main components of an
Odoo module:

e __init__.py: Initialization file that makes Python packages importable. It specifies
which submodules (e.g., models, controllers) are loaded when the module starts.

o« _manifest__.py: Contains the metadata and configuration of the module, such as
its name, version, dependencies and data files.

o models/: Defines the business logic and data models using Python classes. It is the
core layer that interacts with the Odoo ORM and the database.

o views/: XML files that define user interface elements (e.g., form views, tree views,
kanban views) for the models.

o controllers/: Handles web and HTTP requests. It defines custom routes and logic
for front-facing portals and web client communication.

« data/: Contains initial data to be loaded upon module installation, such as predefined
records (e.g., groups, menus, or statuses) using XML or CSV.

o demo/: Stores demo data and files (e.g., Python, XML, JS, CSS) used when creating a
test database with demo mode enabled.

e doc/: Holds documentation files about the module, typically in formats like PDF, DOC,
or Markdown (md, rst).

« i18n/: Contains translation files (.pot, .po) for enabling multilingual support across
the interface.

o wizard/: Implements transient models and modal dialogs for step-by-step operations
or user inputs using XML and Python.

o report/: Used for defining reports, including templates and logic for generating print-
able or exportable reports (e.g., PDF).

» security/: Defines access control lists (ACLs) and record rules using XML or CSV to
manage user roles and permissions.

o static/: Hosts front-end assets such as JavaScript, CSS and image files required for
rendering dynamic and responsive Uls.

» populate/: (Optional) Python scripts that generate large test datasets for development
and testing purposes.

o tests/: Contains unit test cases written in Python to validate module functionality.

» tools/: (Optional) Stores miscellaneous utility scripts and helper functions that do
not logically belong to any other directory.
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This structured layout enables modularity and clarity in development, allowing developers

to focus on_specific functional aspects without affecting others.

Figure

of each directory in an Odoo module™.

presents a graphical reﬁesentation of the typical folder structure and purpose

IMPLEMENTATION
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Figure 2.5: Standard Directory Layout of an Odoo Module.

This consistent structure helps developers navigate modules and integrate custom code within
the Odoo ecosystem. Listing shows the ~ manfest  .py file of our module, which is
central to defining the module and listing its data files.

As shown in Figure , the “Dissertation Management” icon appears on the Odoo
dashboard, confirming that the module was correctly installed and recognized by the system.

< C @ localhost:8069/web#action=524&model=hr.employee&view_type=list&cids=18&menu_id=320 Q i’?) ® Glv= 0O L 3 Q

* ®° 0° @ admin(estone)

o

Discuss.

[}

Contacts

t-2

Settings

&

Calendar

®

Dissertation Education

Management

Q

Website

?

Dashboards Employees Link Tracker

Figure 2.6: Successful installation of the PFE custom module.

16https://erpsolutions.oodles.io/blog/odoo-architecture-technical-deployment/
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( a
Listing 2.1: Sample  manifest_ .py File Snippet.
{

'name': "Final Year Dissertation Management",

'summary': "Odoo module for managing final year dissertations at the Department of
<> Mathematics and Computer Science at ENSET SKIKDA",

'author': "Department of Mathematics and Computer Science",

'version': '16.0.0.1"',

'category': 'Education',

'sequence’': 1,

'application': True,

'installable': True,

'depends': ['base', 'web', 'web_responsive', 'website', 'portal', 'hr', 'contacts', '
<~ event', 'mail'],

'data': [
'security/groups.xml',
'security/ir.model.access.csv',
'security/ir_rule.xml',
'security/portal.xml',
'security/topic_security.xml',
'data/teacher_categories.xml',
'data/education_specializations.xml',
'data/event.xml',
'data/email .xml',
'data/ir_sequence_data.xml',
'views/education_specialization.xml',
'views/student.xml',
'views/sgroupe.xml',
'views/topic.xml',
'views/topic_categories.xml',
'views/dissertation.xml',
'views/defense.xml',
'views/departement.xml',
'views/menu.xml',
'views/website_menu.xml',
'views/choose_diss.xml',
'views/website_topic_submit_templateA.xml',
'views/template_defense_creat.xml',
'views/portal_template.xml',
'views/portal_dissertation_portal.xml',
'views/Topic_details.xml',
'views/list_topic.xml',
'views/list_topic_public.xml',
'views/login.xml"',
'reports/dissertation_re.xml',

1,

'images': ['static/description/icon.png'l,

}
|\ J

2.3.4 Security and Access Control

Implementing robust security and access control is paramount in a multi-user application like
Odoo. Odoo provides a robust Multi-Level Access Control system to manage permissions
based on_user groups. This system involves several layers of checks, as conceptualized in
Figure
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Multi-Level Access Control c@)

Per-field @groups ir.rule ir.rule ir.model .access
(global) (groups) (groups)
™
N

$H3
G%A |_T_|Q)
Egg User

GroupB

Bl

data

J

Each layer controls separately the 4 CRUD operations
[Jecreate [JRead [ ] update [ | Delete

Figure 2.7: Multi-Level Access Control in Odoo (Conceptual).

The foundational layer is defined by Model Access Rights, configured primarily in the
ir.model.access.csv file located within the module’s security/ directory. Before assigning
these rights, the corresponding user groups must first be defined. This is typically done in an
XML file named ir_ rule.xml, placed in the same security/ directory. Listing presents an
example (Teacher group) of how these user groups are defined. Once the groups are in place,
the ir.model.access.csv file can be used to assign Create, Read, Write and Unlink (CRUD)
permissions to each group for specific models. Listing illustrates how this linkage is
established between users group.xml and corresponded access rights in ir.model.access.cs.

e ™

Listing 2.2: Access Control Example highlighting Teacher Group and ir.rule.

<!-- Teacher -->
<record id="group_teacher" model="res.groups">
<field name="name">Teacher</field>
<field name="category_id" ref="pfe.module_category_pfe"/>
<field name="implied_ids" eval="[(4, ref('base.group_portal'))]"/>
</record>
<!-- TEACHER RULE -->

<!-- Teachers: Can see only their own proposed topics -->
<record id="rule_teacher_own_topics" model="ir.rule">
<field name="name">Teacher: Own Topics</field>
<field name="model_id" ref="model_pfe_topic"/>
<field name="domain_force">[('teacher_id.user_id', '=',6 user.id)]</field>
<field name="groups" eval="[(4, ref('pfe.group_teacher'))]"/>
<field name="perm_read" eval="1"/>
<field name="perm_write" eval="0"/>
<field name="perm_create" eval="0"/>
-

<field name="perm_unlink" eval="0"/>
</record>
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Listing 2.3: Access Control Example highlighting topic ir.model.access.csv.

id,name ,model_id:id,group_id:id,perm_read,perm_write,perm_create,perm_unlink
access_pfe_topic_admin,Access Topic for Admin,model_pfe_topic,base.group_system,1,1,1,1
access_pfe_topic_department_head,Access Topic for Department Head,model_pfe_topic,pfe.

< group_department_head,1,1,1,1
access_pfe_topic_teacher,Access Topic for Teacher ,model_pfe_topic,pfe.group_teacher,1,0,1,0
access_pfe_topic_committee,Access Topic for Committee,model_pfe_topic,pfe.

<~ group_committee_scientifique,1,1,1,0

. J

Building upon model access rights, Record Rules (defined using ir.rule records in XML
files—typically under the security/ directory) provide a more granular level of control.
These rules apply domain filters to a model, restricting access to specific records based on
conditions related to the user or the record data itself. FigureR.§ depicts how ir.rule records
are linked to user group.xml. For example: a record rule for the pfe.project model linked
to the group_pfe_student group could apply the domain:

[('dissertation_id.group_id.student_ids.user_id', '=', user.id)]

ensuring Students only see projects associated with their own record. Similarly, a rule for
Teachers could limit visibility to projects where they are the Supervisor or a Committee
Member. These rules act as additional filters after the initial model access check, allowing
for fine-grained control over data visibility.

pfe.topic pfe.dissertation

B model group 4 R U D
pfel
;0; ;;T;!‘ersf pfe.topic pfe.group_department_head 1 1 1 1
views/ /
security/ -
irmodel.access.csv pfe.topic pfe.group_committee_scientifique 0 0 1 0
‘ group.xml|
pfe.dissertation pfe.group_student ] 1 0 0
<record id="rule_student_avancement” model="ir.rule">
. <field name="name">Students: Own Avancement</field>
<record model="res.group id="group_student"> <field name="model_id" ref="model_pfe_dissertation_avancement"f>
<field name="name">Student</field> nml<ﬁe|d name="domain_force">
<Irecord> [('dissertation_id.group_id.student_ids.user_id', '=", user.id)]<ffield>
<field name="groups” eval="[(4, ref('pfe.group_student’))]"/=
<frecord> J

Figure 2.8: Implementation of Record Rules and Access Rights Using Security Groups.

These layers, combined with user group assignments configured in the system, form the
multi-level access control system that secures the PFE module’s data and functionalities
according to the defined user roles and their specific responsibilities within the PFE manage-
ment process.
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2.4 Workflow Implementation

The core functionalities and user interactions for managing the PFE lifecycle, as designed
in Chapter 2, are implemented across the module’s backend models, views and frontend
components. This section details some of the realization of these workflow aspects in code
and configuration.

2.4.1 Data Model Implementation

The data models, representing key entities in the PFE management system (e.g. student,
teacher, topic, dissertation), were defined as Python classes inheriting from odoo.models.Model
within the models/ directory. Each class defined the necessary fields (fields.Char, fields.Many2one,
fields. Text, fields.Date, etc.) to store relevant data such as project: titles, descriptions, sub-
mission dates, student and supervisor links and project status. Computed fields and ORM
methods were implemented within these model classes to encapsulate the business logic, such
as automatically setting the project state based on actions (e.g., moving from ’Pending’ to
"Validated’ upon supervisor selection) or validating data integrity (e.g., ensuring a topic is
unique upon submission). Listing E presents a code excerpt from the pfe.topic model. It
highlights the structure of the model class in Python, including key fields such as the title,
description, supervisor and the project status. This snippet exemplifies how Odoo’s ORM is
used to define data structure and enforce business rules directly within the model.
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Listing 2.4: Definition of the pfe.topic Model in Python.

from odoo import models, fields, api, exceptions,
from odoo.exceptions import UserError
from datetime import date

class Topic(models.Model):

_name = 'pfe.topic'

_inherit = ['portal.mixin', 'mail.thread', 'mail.activity.mixin', 'utm.mixin']
_description = 'Dissertation Topic'

_rec_name = 'mame'

name = fields.Char (

string="SEQ",

required=True,

copy=False,

readonly=True,

default=lambda self: self.env['ir.sequence'].next_by_code('pfe.topic')

)
title= fields.Char(string="Topic Title", required=True)
description = fields.Html(string="Description")

tools = fields.Html(string="Tools")

state = fields.Selection ([

('pending', 'Pending'),
('validated', 'Validated'),
('rejected', 'Rejected'),

1, string="State", default='pending', tracking=True)
category_ids = fields.Many2many (

'pfe.topic_category', 'topic_category_rel',
'emp_id', 'category_id',
string="'Tags"')
supervisor_id = fields.Many2one('hr.employee', string="Supervisor", tracking=
— True)
dissertation_id = fields.Many2one('pfe.dissertation', string="Dissertation",

— readonly=True)

_sql_constraints = [
('unique_topic_name', 'UNIQUE(name)', 'Topic title must be unique!'),
1
Q@api.model
def create(self, vals):
if vals.get('mame', _('New')) == _('New'):
vals['name'] = self.env['ir.sequence'].next_by_code('pfe.topic') or _

— ('New')

if 'supervisor_id' in vals:
supervisor = self.env['hr.employee'].browse(vals['supervisor_id'])
category_teacher = self.env.ref('pfe.category_teacher')
if category_teacher not in supervisor.category_ids:
supervisor.category_ids = [(4, category_teacher.id)]

return super(Topic, self).create(vals)
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2.4.2 User Backend Interface Implementation (Views and Actions)

User interfaces in the Odoo Backend Web Client are defined through XML views stored in
the views/ directory. Different view types were implemented for the PFE module to provide
various perspectives and interaction methods for the data. List/Tree/Form Views were cre-
ated to display collections of records in a tabular format, suitable for presenting lists of all
PFE projects or registered students with key information summarized in columns. The XML
for these views defines the specific fields (<field name="name"/> <field name="state"/>)
to be shown in the table, allowing users to quickly browse and sort data. Form Views were
designed to display and allow editing of individual records in detail, used for viewing or up-
dating specific project details, entering student information, or submitting topic proposals.
The XML for form views structures the fields using layout elements like <sheet>, <group>
and <field> to create a user-friendly data entry and display interface. Other view types
like Kanban Views were utilized to visualize records as interactive cards, aiding in tracking
the workflow stages of PFE projects (e.g., 'Pending', 'Validated', 'Rejected’') in a vi-
sual, drag-and-drop interface. Search Views were implemented to define searchable fields and
filtering options, enabling users to efficiently find specific records within the various views
based on criteria like project title, student name, or status.

These views are made accessible through Window Actions (ir.actions.act_window),
which are also defined as records in XML. A window action serves as a bridge, specifying the
target model (res_model) and the list of view types (view_mode) that should be available
when this action is triggered (e.g., tree, form, kanban). These actions are then linked to
Menu Items (ir.ui.menu), defined as records in XML, which organize the user interface
navigation in the Odoo backend. FEach menu item is typically linked to a specific action,
directing the user to the corresponding view(s) for a particular model. Listing provides
a snippet illustrating the XML structure for defining simple List/Tree and Form views along
with their corresponding action and menu items, demonstrating how these components are
linked together to create navigable interfaces in the Odoo Web Client Backend.
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Listing 2.5: Definition of the Topic Menus/ Actions /Views in XML.

<odoo>
<data>

<!-- Main Menu -->
<menuitem id="pfe_main_menu" name="Dissertation Management" sequence="1"/>

<!-- Submenu -->
<menuitem id="menu_topic" name="Topic" parent="pfe_main_menu" action="
— action_pfe_topic"/>

<!-- Action: Opens the list/form view for PFE Topics -->
<record id="action_pfe_topic" model="ir.actions.act_window">

<field name="name">Topics</field>

<field name="res_model">pfe.topic</field>

<field name="view_mode">kanban,tree,form</field>
</record>

<!-- Topic Tree View -->
<record id="view_topic_tree" model="ir.ui.view">
<field name="name">topic.tree</field>
<field name="model">pfe.topic</field>
<field name="arch" type="xml">
<tree>
<field name="name"/>
<field name="title"/>
<field name="supervisor_id"/>
<field name="state"/>
</tree>
</field>
</record>

<!-- Topic Form View -->
<record id="view_topic_form" model="ir.ui.view">
<field name="name">topic.form</field>
<field name="model">pfe.topic</field>
<field name="arch" type="xml">
<form string="Topic Information">
<sheet>
<header>
<button name="action_set_pending_button" type="object"
> string="Set Pending"
class="oe_highlight btn-warning"
groups="pfe.group_committee_scientifique"
attrs="{'invisible': [('state', '=', 'pending
— "I1¥"/>
</header>
<div class="oe_title">
<h2 style="text-align:center; font-weight:bold; font-
<~ family:'Times New Roman'; color:black;">
Topic Information
</h2>
</div>
<group string="General Information" colspan="2">
<field name="name"/>
<field name="title" required="1"/>
<field name="supervisor_id"
domain="[('category_ids.name', '=', 'Teacher')
<_>:|Il
options="{'no_create': Truel}"/>
</group>
<group string="Details" colspan="2">
<field name="description" widget="html" placeholder="
<~ Write a description here..."/>
<field name="tools" widget="html" placeholder="Write
— tools here..."/>
<field name="category_ids" widget="many2many_tags"
— options="{'color_field': 'color'}"/>
<field name="reference" required="1"/>
</group>
</sheet>
</form>
</field>
</record>

</data>
</odoo>

,
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2.4.3 Web Portal Implementation

Custom web pages and functionalities for the Student and Teacher portals were implemented
by extending Odoo’s module. QWeb templates, typically located under views/ or
static/src/xml/ within the module, were created to define the visual structure of the portal
pages using standard HTML syntax augmented with Odoo-specific directives for dynamic
content and control flow.

Dedicated Python controllers were developed in the controllers/ directory to handle
the server-side logic for these portal pages. These controllers receive user requests for specific
portal URLs, interact with the PFE models (using the ORM) to fetch or manipulate data
(e.g., processing a teacher’s topic proposal submission, saving a teacher’s inputs, or processing
a student’s topic selection) and then render the appropriate QWeb templates with the relevant
information to be displayed in the user’s browser.

This approach provided custom, user-friendly interfaces for teachers to propose topics and
record evaluations and for students to choose from validated topics and track their project
status, accessible outside the main Odoo Web Client Backend environment.

2.4.4 System Demonstration

The implemented module offers distinct interfaces adapted to the roles and responsibilities
of its users within the PFE management system. As designed in Chapter 2, the system
distinguishes between backend users—such as Department Heads and Scientific Committee
members—and portal users like Students and Teachers.

sale,
Q,NSE).

(/|
Sas s

Email

Email

Password

Password

Reset Password

Figure 2.9: Screenshot: Login Page.

Figure @ presents the authentication screen through which users securely access their
respective user interface. Once authenticated, backend users are provided with a rich admin-

68



CHAPTER 2. IMPLEMENTATION

istrative interface via Odoo’s Web Client. This interface facilitates centralized management
of dissertation processes, including topic validation, group supervision, and jury coordination.

B Dissertation Management  Events  Topic  Dissertation  Configuration * @2 O

C commitee sc (test-one)

Topics / TOPIC/2025/024 @acion  4/5 < >
RESET TO PROPOSED

GENERAL INFORMATION

seQ? TOPIC/2025/024

Topic Title?  Design and Implementation of a Module under the Odoo Framework for Managing Final Year Projects at ENSET-SKIKDA

Supervisor©  SELLAMI SAMIR

DETAILS

Description”  This project aims to develop a web-based platform using the Odoo framework to manage Final Year Projects at ENSET-SKIKDA

Tools * Development Environment: PyCharm

« Framework: Odoo (w15 or higher)

+ Version Control: GitHub

« Languages: HTML, CSS, JavaScript, Python
+ Documentation: LaTeX

e CDEZD

Reference ? 0Odoo 15 Development Essentials — Daniel Reis (Available in the school library)

ATTACHMENTS

Attachments Q ATTACHMENTS

State m VALIDATED  REJECTED N

Figure 2.10: Screenshot: Scientific Committee Validates a Topic.

B Dissertation Management  Students  Personnels  Events Topic  Dissertation  Configuration

* -5 @ FERRAG AZOUZ (test-one)

Student Groups Student List Search. Q
m ASSIGNTOPICS | Sselect 1ot Groups & Action Yrilters € GroupBy ¥ Favorites 15/5 =rF
Group Ref v Group Average Group Leader Group Members Academic Year Selected Dissertation

GRP-0003 13.48 RJEM WIAM 3 records Academic Year 2025

GRP-0005 12.77 NADA Derrouiche 2 records Academic Year 2025

GRP-0009 12.48 REMADNIA ROUMAISSA MAGHNIA 2 records Academic Year 2025

GRP-0011 11.99 KHEROUFI BARAA 3 records Academic Year 2025

GRP-0007 11.49 AIDA KHAOULA 2 records Academic Year 2025

Figure 2.11: Screenshot: Department Head Assigns Dissertation Topics.

Figures and illustrate key administrative operations: topic validation by the
Scientific Committee and the topic assignment process by the Department Head. The Odoo
backend provides structured List and Form views that enable efficient navigation, real-time
feedback, and editing functionalities.

In parallel, dedicated web portals were developed for Students and Teachers, extending
usability beyond the backend and improving accessibility. These portals are accessible via
the main website landing page (see Figure R.12).
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€« C A Nonsécurisé pfe.enset-skikda.dz8069 Q¥ 600 %

Home Topic * List * Events Contact us Sign in

e ady S,’a 9.

Platform for Managing Dissertation Projects
The Higher School of Technological Education Teachers — Skikda offers this digital i

platform to its academic community of teachers and students. It enables the efficient
and structured management of all stages of dissertation

® 0 O @ O -

Session Log In Groups Propose Check Topic
Opening Formation Topic States Selection
Set the schedule for Enter your email and Departement Head forms Teachers submit Decisions by the Students select tapics
dissertation sessions. password. dissertation topics. scientific committee. from the list.

students groups

Figure 2.12: Screenshot: Website Main Landing Page.

For public users and Students access. the portal presents lists of validated dissertation
topics along with their details (Figure ), allowing students to explore available topics and
select their preferences through a guided interface.

v_;_; Home List ¥ Topic ¥ Events Contactus Signin

Dissertations List
@ Sort By:

Reference Title Supervisor Status

TOPIC/2025/018 Design and Implementation of a Medical Platform  SALAH HALIMA validated
TOPIC/2025/020 Classification of Environmental Sounds Using D... ABDOUNE LEILA validated
TOPIC/2025/022 Design and Development of a Web Application f...  GUESSOUM FATIMA validated
TOPIC/2025/024 Design and Implementation of a Module under ... SELLAMI SAMIR validated
TOPIC/2025/027 Development of an Electronic Content Manage... riad_bouaita validated

Figure 2.13: Screenshot: Topic List in Frontend Website.
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wg%: Home List ¥ Topic * Events Contactus RJEM WIAM ~ Contact Us

w
Home / My Dissertations / Design and Implementation of a Medule under the Odoo Framework for Managing Final Year Projects at ENSET-SKIKDA
Reference Qdoo 15 Development Essentials — Daniel Reis (Available in the school
library)
Title Design and Implementation of a Module under the Odoo Framework for
Managing Final Year Projects at ENSET-SKIKDA
Status draft
Group Name GRP-0003
Group Members * MAGHLAQUI IKRAM
* RIEM WIAM
* ZAKKAD NASRINE
Description This project aims to develop a web-based platform using the Odoo
framework to manage Final Year Projects at ENSET-SKIKDA
Tools Development Environment: PyCharm

+ Framework: Odoo (v15 or higher)

- Version Control: GitHub

+ Languages: HTML, CSS, JavaScript, Python
+ Documentation: LaTeX

Figure 2.14: Screenshot: Portal Interface for Student.

(]

VQ: Home List ~ Topic ~ Events Contactus RJEM WIAM ~ Contact Us

Choose Your Dissertation Preferences

Group Information
Group Name: GRP-0002

Sequence Dissertation Title

Choice 01 Design and Implementation of a Module under the Odoo Framework for Managing Final Year Projects at ENSET-SKIKDA

Choice 02 Design and Implementation of a Medical Platform

Choice 03 Classification of Environmental Sounds Using Deep Learning Techniques

Choice 04 -- Select Dissertation --

Choice 05 -- Select Dissertati =
Design and Implementation of a Medical Platform

Choice 06 Design and Implementation of a Medule under the Odoo Framework for Managing Final Year Projects at ENSET-SKIKDA
Classification of Environmental Sounds Using Deep Learning Techniques

Choice 07

Design and Development of a Web Application for E-Library Managemen

Development of an Electronic Content Management System: Alfresco

Submit Choices

Figure 2.15: Screenshot: Student Topic Choices.
Figures and highlight the Student portal, through which students can view
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their group’s dissertation, consult status, and choose validated topics. The portal provides a
transparent and intuitive experience aligned with student needs.
On the other hand, Teachers interact with a dedicated portal (Figure ) where they
can view their proposed topics and associated dissertations. They can also submit new topic
proposals through an intuitive submission form (Figure )

yue‘ Home List ¥ Topic ¥ Events Contact us
e
Documents Details »e
SELLAMI SAMIR
Topics (1]
Dissertations ) Account Security

o

Tig

Home

#" Edit Security Settings
Department

SELLAMI SAMIR ~

& Mathematics and Computer Science

Figure 2.16: Screenshot: Portal Interface for Teacher.

List = Topic = Events Contactus

Submit a New Topic
Title *
Enter topic title

Description

Write a description...

Tools

Technclogies/tools used..

Reference

Enter a reference

Attachments

Choisir des fichiers = Aucun fichier n'a été sélectionné

Upload one or several files (POF, images, etc.)
Tags
> Select Tags

Click to expand. Check one or more tags.

New tag name

Figure 2.17: Screenshot: Teacher Topic Submission Form.
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Overall, this demonstration confirms that the system provides well-differentiated, role-
specific interfaces. By combining Odoo’s backend flexibility with user-friendly frontend web-
site and portals, the platform ensures both administrative efficiency and accessibility for
students and faculty alike. It is important to note that the screenshots presented here rep-
resent only a subset of the system’s functionalities. The full application includes additional
views, forms, and interactions that could not be fully illustrated within the scope of this

section.

2.5 Source Code and Repository

The complete source code for the “PFE Management ENSET-Skikda” Odoo module—encompassing
all implemented models, views, security definitions, data files, controllers, and web-portal

components—is publicly available for rev
itory can be accessed at (See Figure E.lS =

~—

iew and further development on GitHub. The repos-

https://github.com/SamRepository/odoo_dev/tree/16.0

« > C QO 8 github.com/SamRepository/odoo_dev/tree/16.0 WD @ y O N ¥ @ &
¥ 160 ~ ¥ 6Branches © 0 Tags Q, Go to file t Add file ~ <> Code ~
This branch is 6 commits ahead of main . 1% Contribute ~
g SamRepository PFE Module Source &3 4fa192a- 6 minutes ago X 7 Commits

Ul_Figures UDT UL_Figuers 13 minutes ago

pfe-main

[ README.md

[0 README

PFE Module Source 6 minutes ago

Update README.md 14 minutes ago

7 =

PFE Management Module for Odoo 16 — ENSET-Skikda

License LGPL v3

@B & & n a O

My custom Odoo modules repository

python xml odoo qweb

Readme
Activity
3 stars

1 watching

< 0 % ¢

1 fork

Releases

No releases published
Create a new release
Packages

No packages published
Publish your first package

Figure 2.18: GitHub repository page of the PFE Management ENSET-Skikda module.

This repository provides full transparency into the implementation details and serves as a
foundation for potential contributions, extensions, or deployment in other academic settings.

2.6 Deployment

The developed Odoo PFE module, along with the required Odoo server instance and its
dependencies, was deployed onto a virtual server environment hosted at the ENSET-Skikda
IT service and machines room. The deployment infrastructure utilized a Proxmox Virtual
Server running the Linux operating system (Ubuntu 24.04), which provides a stable and
flexible platform for hosting. The deployment process involved several key steps:
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1. Provisioning and configuring a suitable VM within the Proxmox environment with
adequate computational resources (CPU, RAM) and storage to host the Odoo instance
and its database (See Figure R.19).

2. Installing the chosen Linux distribution (Ubuntu 24.04 Server) and necessary system
packages required by Odoo and PostgreSQL.

3. Installing and configuring the PostgreSQL database server, creating a dedicated database
for the Odoo instance and configuring appropriate user permissions.

4. Setting up the Odoo 16 (Community Edition) server instance, including installing the
required Python 3.10 version and libraries, typically within a dedicated virtual envi-
ronment (VENV) to manage dependencies.

5. Cloning the source code of the Odoo community edition and the custom PFE module
from the GitHub repository into the designated Odoo addons path.

6. Configuring the Odoo server’s configuration file (odoo.conf) to connect to the Post-
greSQL database, specify the addons path including the custom module and set other
relevant parameters.

7. Starting the Odoo server and installing the "PFE Management ENSET-Skikda” module
via the Odoo Apps interface after updating the list of available applications, which loads
the XML and CSV data files into the database.

8. Setting up a production-ready web server ( Nginx Web Server) to act as a reverse
proxy for the Odoo instance. This server handles incoming HTTP requests from users
and forwards them to the Odoo server, while also managing static files and potentially
handling SSL termination for secure access (HTTPS).

9. Configuring DNS records to map a specific domain name ( pfe.enset-skikda.dz: 8069ﬂ)
to the server’s public IP address, making the deployed application accessible to users
via a standard web URL.

XPROXMUXWHUN Environment 8.1.4 Rechercher & Decumentation

Vue serveur % | Machine virtuelle 102 (PFE) sur le noeud enset-skikda  Aucune Stiquetie & Démarrer | () Arméter > Console Plus © Ade

& Résumé Ajouter

2 EmEile &5 Mémoire 31.30 Gio

2 Matériel @ Processeurs 3 (1 sockets, 3 cores) [xB6-64-v2-AES]
L3 102 (PFE) & Cloud-Init # BIOS Par défaut (SeaBlOS)
D Afichage Par défaut
¢ Machine Par défaut (440fx)
£ Contrdleur SCSI VirtlO SCSl single
& Disque dur (sesi0) locaHumvm-102-disk-0.iothread=1,5ize=200G
B Sauvegarde = Carte réseau (netd) Vintio=BC:24:1:A4:66:A3 bridge=vmbr0 firewall=1

& Options
= Historique des tiches

@ Mon

LT  Joumal de la grappe de serveurs
Heure de début Heure de fin Neeud Nom dutilisateur Description Statut

Juin 1112:15:29 =] enset-skikda root@pam VMICT 101 - Console

Figure 2.19: Screenshot: Proxmox VM (Ubuntu) Setup for Odoo.

http://pfe.enset-skikda.dz:8069/
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2.7 Challenges Faced

During the implementation, several challenges were encountered, primarily related to translat-
ing the detailed design specifications into Odoo’s specific development patterns and managing
the project scope within the available time.

o Time Constraints: The strict timeline allocated for the dissertation project was a
primary constraint. This necessitated prioritizing core functionalities and implementing
them efficiently, leading to the omission or simplification of some desirable features
and preventing extensive fine-tuning and optimization of user interfaces and backend
processes.

e Incomplete Workflow Coverage: Due to the time limitations, certain sub-processes
or specific edge cases within the comprehensive PFE management workflow, such dis-
sertation evaluation and defenses schudelling, fully automated notification systems for
all status changes, detailed analytical reporting and dashboards, advanced features like
plagiarism checking integration, or robust handling of complex scenarios like project
cancellations or changes in committee members, could not be completely implemented
or thoroughly tested.

These challenges highlight potential areas for future development and iteration to enhance
the module’s completeness, robustness and usability, moving towards a fully comprehensive
PFE management solution.

2.8 Conclusion

This chapter presented the technical implementation details of the PFE management module
for ENSET-Skikda, detailing the module structure, the utilization of Odoo’s system archi-
tecture and key development tools and the specific implementation of data models, user
interfaces (both backend and frontend portals) and the security access control system. The
implementation successfully leveraged the Odoo framework to create a functional applica-
tion addressing the core requirements of the PFE management process for different user
roles. While constraints related to project scope and time limitations were encountered,
the completed functional module provides a robust foundation for future expansion and re-
finement. The availability of the full source code on GitHub facilitates transparency and
potential future development by the institution or the wider Odoo community.

I0)



GENERAL CONCLUSION AND PERSPECTIVES

Summary of the Project

The present dissertation focused on addressing the challenges associated with the manual
management of final-year dissertation projects at the Higher School of Technological Edu-
cation in Skikda (ENSET-Skikda). The traditional process, characterized by paper-based
submissions, delayed communication and inefficient topic assignment, was shown to be time-
consuming, error-prone and lacking transparency.

To overcome these limitations, we proposed a workflow design and implemented a custom
web module using the Odoo framework. The objective was to streamline the workflow for all
key stakeholders, including department head, students, teachers and the scientific committee.
The project followed a structured methodology that included requirement analysis, system
modeling using UML diagrams, iterative development with Agile principles and partial de-
ployment on Proxmox Ubuntu virtual server environment.

The final system supports core functionalities such as students group formation, topic
announcement and validation, submission of dissertation files, assignment of reviewers and
result publication. The modular and scalable nature of the Odoo framework enabled us
to design a reusable and extensible solution that meets the specific needs of the academic
context.

Challenges Faced

Throughout the development process, several challenges were encountered. A major diffi-
culty was the steep learning curve of the Odoo framework, particularly understanding its
object-relational mapping (ORM), module inheritance mechanisms and QWeb-based tem-
plates definitions. In addition, technical constraints related to environment setup, version
compatibility and module integration posed obstacles during implementation.

Time management was also a concern, as the academic calendar imposed strict deadlines,
leaving limited time for user testing and refinement. Nevertheless, most of these challenges
were addressed through documentation review, consultation with supervisors and continuous
testing.
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Limitations of the Work

Despite the significant progress achieved, several limitations remain. Due to time constraints,
not all phases of the dissertation workflow were fully implemented—particularly the disser-
tation evaluation procedures and the generation of detailed reporting dashboards.

Integration with external institutional platforms, such as the national student record
system Progres, was also outside the scope of this project and remains a planned future
enhancement.

Another limitation lies in the localization of the user interface. Currently, the system’s
front-end and backend views are available only in English. Arabic translation of labels
and content has not yet been implemented. However, the Odoo framework provides built-
in internationalization (i18n) support and facilitates translation workflows, which will be
leveraged in future iterations to provide full bilingual support.

Additionally, user testing was limited to a small internal group and performance bench-
marking under real academic workloads was not conducted. Broader usability testing and
deployment in a live academic environment will be necessary to validate robustness, scalabil-
ity and user experience.

Future Enhancements

Future work can address the current limitations and extend the platform with new features.
Recommendations include:

o Implementation of multilingual support by leveraging Odoo’s built-in internationaliza-
tion (i18n) framework to enable interface translation and localization for Arabic and
other languages along with detailed documentation user guides.

o Integration with external platforms such as Progres for importing student administra-
tive data, GitHub for source code tracking and Turnitin for plagiarism detection.

o Enhancement of reporting tools for supervisors and administrators, including dash-
boards and performance metrics.

o Full implementation of dedicated reviewers and jury members with responsive design
and improved user experience.

o Deployment of load-balancing techniques to ensure availability and scalability during
peak usage.

o Development of Al-powered features such as automatic project-topic suggestions and
matching based on students’ academic records and preferences.

Final Reflection

This project served as a valuable learning experience, combining theoretical knowledge with
practical application. It provided deep insight into Odoo development, collaborative software
engineering and academic workflow digitization. The resulting application marks an impor-
tant step toward modernizing dissertation management at ENSET-Skikda, with promising
potential for institutional adoption and future expansion.
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LIST OF ACRONYMS

API: Application Programming Interface.
CPU: Central Processing Unit.

CRUD: Create, Read, Update, Delete.

CSS: Cascading Style Sheets.

DNS: Domain Name System.

ENSET: Ecole Normale Supérieure de 1’Enseignement Technologique.
ERP: Enterprise Resource Planning.

FTP: File Transfer Protocol.

HTML: HyperText Markup Language.
HTTP: HyperText Transfer Protocol.
HTTPS: HyperText Transfer Protocol Secure.
IDE: Integrated Development Environment.
IMAP: Internet Message Access Protocol.

IP: Internet Protocol.

JSON: JavaScript Object Notation.

JS: JavaScript.

MVC: Model-View-Controller.

NFRs: Non-Functional Requirements.

ORM: Object-Relational Mapping.

OWL: Odoo Web Library.
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PDF': Portable Document Format.

PEM: Professeur de I’Enseignement Moyen.
PES: Professeur de I'Enseignement Secondaire.
PFE: Projet de Fin d’Etudes.

QWeb: Odoo’s Templating Engine.

RAM: Random Access Memory.

RBAC: Role-Based Access Control.

RPC: Remote Procedure Call.

SMTP: Simple Mail Transfer Protocol.
SPA: Single Page Application.

SQL: Structured Query Language.

SSL: Secure Sockets Layer.

UI: User Interface.

UML: Unified Modeling Language.

URL: Uniform Resource Locator.

UX: User Experience.

VM: Virtual Machine.

XML: Extensible Markup Language.
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