PEOPLE’S DEMOCRATIC REPUBLIC OF ALGERIA
MINISTRY OF HIGHER EDUCATION AND SCIENTIFIC RESEARCH

MOHAMED BOUDIAF UNIVERSITY - M’SILA

FACULTY: Mathematics and Computer i DOMAIN: Mathematics and Computer
Science 1 1 Science

DEPARTMENT: Computer Science | FIELD: Computer Science
— OPTION: Information Systems and
flaucll-wslog a0 assls  Software Engineering

Université Mohamed Boudiaf - M'sila

A Dissertation Submitted in Partial Fulfilment of the
Requirements for the Degree of Academic Master
By:

Mira Zakarya Abderrahmen

Benlaiter Mohammed

SUBJECT

Enhancing Computer Science Advancements
through a Skill Exchange Platform.

Board of Examiners:

Kettaf Abdelouahab University of M’sila President
Dr. Brahimi Mahmoud University of M’sila Reporter

Madiha Hallassa University of M’sila Examiner

Academic year: 2023 /2024







DEDICATION

" Starting with the name of Almighty Allah, I thank Him for guiding me to success and
giving me the strength to work on this special project. All sincerity and effort are for Him. |
dedicate this thesis to my parents for the love they have always shown me, the courage and
support I have received from them to complete my studies. Not forgetting my siblings whom
always been there for me to help me through everything, supporting me through everything.
And a special dedication to anyone who has helped me in my life."

Benlaiter Mohammed

" First of all I want to say alhamdulillah, Allah gave me everything | need, alhamdulillah,
then I want to send a huge thank you to my lovely parents, for all their hardwork and dedicating
a huge part of their life just for me to be the person who /’m today, and to my amazing siblings,
my Allah bless them, I've always felt so lucky to have them by my side growing up, they are
the best sibling a younger brother could ask for, and after all these times | can only say, it was

a wonderful experience."

Mira Zakarya Abderrahmen



Acknowledgments

This thesis would have been possible without the advice, experience, and skill of Professor
Mahmoud Brahimi. We thank him for standing with us and helping us throughout the preparation

of this thesis.

We would also like to thank the committee Ms Madiha Hallassa and Mr Kettaf Abdelouahab

for their time and the experience they will share with us.

We would also like to thank all the people and friends who helped us in any way, and all the

wonderful teachers and classmates we met on this educational journey.



Table of content

I ES 0 T [N =TSSP v
INEFOTUCTION ...t bbbttt bttt n et nn e 1
Chapter I SYSEM ANAIYSIS ......oiieiiiieie e esae e te e te e e sreenreenee e 2
Lo INEFOQUCTION ...t b bbbt et bbbt 2
2. Presentation OF the PrOJECT........ccooiiiiiiieiee e 2
2.1, ODJECt OF the PrOJECE ...uveiieii ettt st re e 2
2.2.  The contribution OF the PrOJECT .....ccvveiiie e 2

3. SErUCLUre OF the PrOJECT.......oiiiiiiciieiee e 2
B L INAIVIAUAIS. ...t 2
3.2, REQUITEMENES ...cuviciieeie sttt ettt e et e s te e e s ae e s teeeeeseesbeentesneestaeseeannenreeneens 3

4. Knowledge and services sharing platforms...........cccccoeiiiii i 3
4.1.  An entrance to knowledge sharing WebDSITES ..........cccooeriiiriiiiinircee e 3
4.2. Examples of real-world knowledge sharing platforms............cccccooiviieinnieniine 4
4.3.  Problems and ChalleNgES...........oouiiiiiiiii e 4
4.4. Value of our Platform.......c.ooiiiice e 4

5. WED tECHNOIOGIES ... 4
5.1. What is a web appliCation? ...t 4
5.2, WEeD apP AFCIITECIUIE .....oviieie it te e re e 5
5.2.1. Overview of architecture web app architecture.............ccccveveieeveiieicce e 5
5.2.2. IMIVC ettt e be e neeeree s 5)
5.2.3. RESE AP ...t eeeree s 6

5.3. Types are Web apPliCALION .........covviiiiiiiiiciie sttt 6
5.3.1.  StatiC WED APPS . .ei i 6
5.3.2.  Dynamic Web appliCatiON .........ccoiiiiiiiiiiiiieee e 7
5.3.3.  Single-page Web application (SPA) .......coouiiiiiiiieieeeeeeee e 7
5.3.4.  Multi-page Web APPHCALION .......ccueciiiiiiiiie et 7



5.3.5.  Progressive Webh ApPlCAtION .........c.coveiiiiieiicsiee e 7

5.4. The difference between a web application and a Website? ..o 7
5.5.  Web Application Development PrOCESS ..........ccieierereieniniiieieeee e 7
5.5.1. Requirement Gathering and ANalySiS: ..........ccocevveieiieiieeie e 8
55,2, PIANNING: .ot r e b e nen 8
TS TR T I 1] o | o LTSRS PTRPRN 8
5.5.4.  Front-End DeVeIOPMENL: ..o 8
5.5.5.  Back-ENd DeVelOopmMEeNt:.......c.cooeiieieiieie et 8
5.5.6. Database DeVEIOPMENL: ..........ccoveiiiiiiiece e 8
ST T R (01 (=T | 2= (o]0 TR PR PP PPN 8

5. 5.8, TSHING: .ttt bbb n bbbt 8
5.5.9.  DEPIOYMENL: ..ot e ns 9
5.5.10.  Maintenance and UPAates: ..........coceiieiierieiieie et 9

B, CONCIUSTON. ...ttt bbbttt ettt 9
Chapter 1. SYSTEM DESIGN .....ecueiiiieiieiterti ettt bbbttt e b bbb i 10
L INEFOAUCTION L.ttt bbbttt b e bbb beene s 10
2. The modeling Unified Modeling Language (UML) ........cccooeiieiiiie e 10
K B 1 - To | = o OSSPSR 10
3.1, USE CaSE DIAGIAM......itiiiiiiiiieiieieie ettt bbbkttt b bbb b 10
3.2, ClaSS DIAGIAM ....eiuiiiiitiitee et bbbt bbb 12
3.3, SEQUENCE DIAQIAM ...c.eiiiciecie ettt et re e 12
3.3.1. Create @n @CCOUNT........coitiiiiiieiiee et 12
332, SKIll XCNANGE......ctiiiiitiiieiee bbb 14
3.3.3L  SKIT OFFEI . 15

A, CONCIUSTON. ...ttt bbbt bt b bbbt 16
Chapter HI. IMPIemMENtatioN .........cviiiiiie e e saeere e 17
i 1 (oo [0 Tod 1 o] IO ST UP PPN 17



2. Development ENVIFONMENT .......c.cciviiiiieiee e e et ste e saeenaesneennas 17

2.1. Technologies and Programming LangUAQES .........cceruererieririnenieieiesiese e 17
20,00 INET bbb e 17
2.0 . A e 17
A O T - (V7= N 1o 1 o] SR 18
2.1 4. HTIML .ottt 18
0 I T O3 1 TSSO U PR R ORI 18

2.2. Database Management SYSTEM .......c.cccveiieiiiiieieeie e ns 19
2.2. 1. POSIOrESQL ... eiiiiieieiiiie ittt 19
2.2.2. POAUMING ..ot b et 19

2.3, Frameworks and LIDIAITES ........cccooiiiiiiiiiniseee s 20
2.3.1. ASP.INET CORE ..ottt 20
2.3.2.  ENLItY FramMEWOIK .......oiiiiieeie ettt 20
2.3.3. REACHIS ... 20
2.3.4,  AAXIOS. .ttt bbb 21
2.3.5. SIGNAIR ..o 21
e TG T = ToTo | 1511 - o F PSPPI 22

2.4, DeVeloPMENT TOOIS......c.cii ittt ras 22
2.4.1. Visual STUAIO COUR.......ceeiiiiiiieeie e 22
2.4.2. POSIMEN ..ottt 22
2.4.3. SWAGGET Ul ..o 23
S T o 1 SRR 24
245, DIAWIO ..o 24

S - Tol U] | YRS P PP PP 25

00 N | 1V TR PP O PRTUPPTOTRTORN 25
311 WAL IS JWT e ettt b et et nee e 25
3.1.2.  When should you use JSON Web TOKENS? ........cccoviiiiiiiiiiiceeee s 25



3.1.3.  JSON WED TOKEN SEIUCTUIE? ..ottt 25

3. LA HOW JWT WOTK? ..ottt 26
3.1.5.  Implement JWT in thiS PrOJECT ........cccoiiiiiiiieicieie e 27

4.  Presentation of Project INterfaces..........ccoiveiviie i 29
L S o (o]0 o o[ PP UPR 29
B.2. STON UP oottt bbb 30
4.3, Create WISNIIST ..ot 30
S o 1o ISR 31
T V- Y[ o To =TSSR 31
A5, SKIHIS ..ottt nas 32
4.5.2.  APPlY SKIl EXCRANGE ....ocuiiiiiiiiee e 32
A.5.3.  REOUESES.....eiiiiiiiiiiie ittt e e e nrre e 33
4.5.4.  Apply an offer t0 the reqQUESE .........cccveii i 34

4.6, Create SECLIOMN ......oveiititeietist ettt ettt r bbb e 34
4.6.1.  Create SKill [ISTING.......ccoioiiiiiiiie e 35
4.6.2.  CrEALE NEQUEST ......eeiiieeiiet ettt r e 37

O R S (0] 1 L o To T PSSR 37
A7 L. SKIIS .ottt nne s 38
A.7.2. REOUEST ...ttt 38

4.8, NOUTICALION PAGE ....ouvieiitiiiiiiieieiee ettt 39
4.9, IMESSAQES PAQE . eviiiiiie ittt nre s 40
O T O £ o o o T OSSPSR 40
4.10.1.  Profile OF USEI......cciiiiiiiiiiiee e 41
4.10.2.  Sending FEedDACK .........ccooiiiii 41

5. CONCIUSTON. ...t bbbt bbb 42
CONCIUSION ...t bbbt b bbb ene s 43
RETEIEINCES ...ttt bbb bbbttt b et b nre s 44



List of Figures

Figure 1. Web Application ArChiteCLUIE .........cccovveiiiiieiece e 5
Figure 2. Model View Controller ArChiteCtUIe ..........cccocveiiiieiieece e 6
Figure 3. What 1S RESE API? ... 6
FIgUIre 4. USE Case DIagram.......ccuiiiiiieieieiiesie ettt bbbt b bbb 11
Lo UL R ST O - B I To | - SRR 12
Figure 6. Sequence Diagram, regiStration ...........cccoovveiiiiieiieieere e e 13
Figure 7. Sequence diagram, SKill EXChange...........coiiiiiiiiiii e 14
Figure 8. Sequence diagram, SKill OFfer ... 15
Lo U= T N =i I (oo o OSSPSR 17
Figure 10. C# Programming Language LOgO0.......c.ccveiiiieiieiicie et 17
Figure 11. JavaScript Programming LanQUAJE .........cccueerieierierienie s 18
FIQUIE 12, HTIML LOQO .. ettt bbbttt bbbt 18
FIQUIE 13. CSS LOJO0 ... veitieiieitieite ettt ettt e ettt st et e e be et e e sa e s aeeste e st e staeaeaneesreenteanee e 18
Figure 14. PoStGreSQL LOQO0.......uciiiieiieeie ettt sttt ettt sae e naeeneenee e 19
Figure 15. Database, PGAAMIN GUIL........coiiiiiiiieee s 19
Figure 16. ASP.NET CORE 1000........ccoiiiiiiiiiiesiesieee et 20
Figure 17. Entity Framework 1000 .........ooiiiiiiiiiee e 20
FIgUre 18. REACLIS 1000, .....cuiiieiiieieiie sttt ettt ettt e st e esreenneenee e 20
Figure 19. Handle HTTP Request/Response With AXIOS..........cccccvveiiereiieeieeie e e e 21
Figure 20. SIgNalR 10QO0.......coiiiiiiiiee e 21
Figure 21, BOOTSIIAP 10g0 ... ..c.oiiiiiiiiiiieiee et 22
Figure 22. Visual Studio COUE 1000 .......cuiiiuiiiiiiiie it 22
FIgure 23. POSEMAN [000......ccuiiiiiiiieiie sttt ettt e et e e e e beeaneas 22
Figure 24, POSIMAN INTEITACE .........coiiiiiiieee bbb 23
Figure 25. SWagQer UL T0Q0 .......coiiiiiiiieeee e 23
FIQUIEe 26. SWAQGEIUL ..ottt e et e e e e beeannas 24



Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44,
Figure 45.
Figure 46.
Figure 47.
Figure 48.
Figure 49.
Figure 50.
Figure 51.
Figure 52.

Figure 53.

T 0= T oo o LSS PSRSS 24
D=1V (@ N [ o o TSRO PRT TR 24
HOW JWT WOTK ..ottt 26
JWT Services ConfigUration ..........cccvcoeiieieiiie i 27
SEOTE SECIEL KBY ittt e e sbb e br e e e ane s 27
Generate TOKEN MELNOA..........cooiiiii e 27
Authentication MEthO ...........oiiiiiie s 28
HOW JWT WOTK ..o 28
LOGIN ENAPOINT ...ttt este e enna e e 28
LOGIN ENCPOINT TEST ...ttt 29
HOME PAJE ... 29
][0 L o PR 30
WWISHEISE ... 30
SHGN I ettt bbbt ere s 31
IMLAIN PAJE ...ttt bbbttt bbbt 31
SKITIS SECHION ...ttt 32
SKIEDELAI L ...ttt 32
RS L LI =17V RS 33
REQUESES SECTION ... bbbt 33
APPIY OFFCF .o 34
CrEALE SECLION ...ttt ettt 34
CrEatl SKill.... ..ot bbb 35
A TINKS 10 SKITL.....eeeiieieceee e 35
Add Languages to SKill ... 36
CoNFIMM SKIT ..o 36
Create REGUEST .......eeieiiiei ettt 37
PrOTHE PAgE ... oot bbb 37

Vi



Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.
Figure 60.

Figure 61.

SKIIS OF PrOfile ... 38
ReqUESES OF ProOfile ... 38
(@1 (T o= To -SSR 39
NOUTICALION PAQGE ....veivieieiece ettt te e enaaene s 39
MESSAGES PAGE ....vveeiiiie ettt 40
USEIS PAGE.....cei ettt 40
USEE PAJE ...ttt 41
FEEADACK ... s 41

Vil



Introduction

Over time, people have managed to accomplish difficult tasks in various areas of life, especially
in computer science, due to the revolution of technologies and their impact on society, enabling
them to connect with each other across geographical boundaries and acquire knowledge through

the internet.

In the developer community in particular, the nature of their work requires familiarity with
many fields and technologies, making it challenging to complete projects independently. Given
the interweaving of multiple technologies in modern development, cooperation becomes essential,

as developers often need assistance with specific fields or tools.

In this perspective, our thesis aims to propose a process development tool of web application
that enhances Computer Science Advancements through a Skill Exchange Platform, designed to
facilitate the exchange of skills online.

the concept of skill exchange is built upon the individuals sharing their knowledge in a certain
domain of computer science allowing them to use their abilities as an alternative way to access
and learn new skills from other people in the community of the developers, additionally enabling
people to request assistance in a specific service where they need help, in exchange for payment,
that approach allows the community developers to grow over time.

In this thesis, there is three chapters under discuss, the first chapter is about the theoretical side

which touches with the operation of skill exchanging and making skill requests.

the second chapter is about the general structure of this application and showing the design of
the system and the UML diagrams.

the third chapter focuses on the implementation of the application, showcasing screen captures

and detailing the technologies utilized in its developmen.
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Chapter I. System Analysis

1. Introduction

This chapter covers the operational processes involved to achieve the primary goal of
developing this software, the intended users of the software, and the benefits introduced to the

community.
2. Presentation of the Project

2.1. Object of the Project

e The project's main goal is to build a service barter system that facilitates the exchange

of skills and knowledge among users.

e Individuals can offer their skills and services in one area and, in return, receive

assistance or lessons in another skill they want to learn.
e Here, skills are considered as the user’s payment method.

e The platform allows users to create skill request within a specific domain of knowledge,
other users can make offers on that request for an amount of money, allowing the user

who made the request to select the offer that suits their needs.
2.2. The contribution of the project
e Enhance learning from the internet.
e Advancement in programming knowledge.
e Establish a scalable community of developers.

e The platform allows users to easily meet in one place.
3. Structure of the Project

3.1. Individuals

e Platform team: is the creators of the websites and the individuals who can manage the

website.

e Users: they are the individuals who make skill exchange and skill offers inside the

platform.
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3.2. Requirements

Website will have categories (websites, gaming developing ...).

Create listening to his skills can offer by filling out the service information form.

Can upload a short video to his service to explain it.

Could exchange skill through the platform from the skill listing’s that is already created.
Have a profile with their own info and services.

When user offer skill exchange he will provide all of his skills.

The receiver user has the option to accept and refuse the offer and in case he accepts he
picks the times the sender user chose.

When exchange skills happen a messaging box appears for both users the sender and
the receiver to talk and work.

Exchanging skills happens by real time messages between the two of users.
Make skill requests.
Submitting an offer for a skill request in exchange for a certain amount.

The user who made the skill request will receive not only one offer but many offers and

he picks the offer they like.

When the user who made skill request accept one offer the others will automatically got

refused.

Users can upload their feedbacks.

4. Knowledge and services sharing platforms

4.1. An entrance to knowledge sharing websites

Knowledge sharing is an activity through which knowledge, namely, information, skills, or

expertise, is exchanged between people, friends, families, communities or organizations. Online

knowledge sharing activities are flourishing with the advent of social media and digital life [1].

With the continuous development of information technology, knowledge sharing platforms

(KSPs) have ushered in prosperity in recent years and attracted the widespread attention of

consumers. KSPs are online communities where users can share, sell, and buy knowledge [2].
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Social media environments offer unique features, including openness, two-way
communication, and open-ended feedback. These characteristics have made it possible for large
numbers of people to freely and easily share their thoughts, opinions, experiences, perspectives,

information, and knowledge through social media [3].
4.2. Examples of real-world knowledge sharing platforms

A large number of knowledges sharing economic platforms, such as Skillshare, Quora
(launching a new function named knowledge prize), and Zhihu, is emerging in the global market
and exploring sustainable business models. In summary, there are four main business models in
the knowledge sharing: Paid Subscriptions, Q&A Services, Public Consulting, and “Live

Sessions” [4], and there are more platforms like reddit, Stack Overflow.
4.3. Problems and challenges

Most web applications and blogs cannot be helpful to get the specific information you need and
It makes the user distracted and confused, that back to many factors, one of them is the lack of

friendly user interfaces.
4.4. Value of our platform

Our website aims to facilitate the exchange of knowledge by designing a software interface that

is both simple and flexible, and not overly detailed.

You can access to the platform full content without distractions, our website is designed to
cover all categories of users, including people who are willing to invest money in requesting
consultations and paid services, as well as individuals looking for learning through the exchange

of knowledge in one platform.
5. Web technologies

5.1. What is a web application?

A web application is software that runs in your web browser. Businesses have to exchange
information and deliver services remotely. They use web applications to connect with customers
conveniently and securely. The most common website features like shopping carts, product search
and filtering, instant messaging, and social media newsfeeds are web applications in their design.

They allow you to access complex functionality without installing or configuring software [5].
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5.2. Web app Architecture
5.2.1. Overview of architecture web app architecture

In order to facilitate this complex flow of data, web applications are usually designed with
different layers. The most common design paradigm is a three-layered design consisting of a
presentation layer (web browser), application layer (server), and storage layer (database). In this
system, the presentation layer is responsible for relaying user data to the application layer, which
can process that data and do any number of things, including passing it to the storage layer for

“safe-keeping.”’[6].

Many times, web applications can grow to be very complex. In these cases, a three-layered
design may fall short. This may necessitate the introduction of additional layers to handle this
complexity. For instance, the introduction of an integration layer between the application and
storage layers can help provide a uniform interface for data access, allowing the application layer

to be insulated from changes that occur to the storage layer implementation [6].

Collect Data Request
- p —_—
G— B —)
- Display Results Response \g
Users What user sees Contains App Logic

& interacts with PHP, JavaScri thon
HTML Ja r
f—p Web Server ‘j
J 4

Frontend i

File System Database
TML, CSS, Image 1ySQL, |

((C

Backend
Web Application Architecture

Figure 1. Web Application Architecture [7]
5.2.2. MVC

(Model-View-Controller) is a pattern in software design commonly used to implement user
interfaces, data, and controlling logic. It emphasizes a separation between the software's business
logic and display. This “separation of concerns” provides for a better division of labor and
improved maintenance. Some other design patterns are based on MVC, such as MVVM (Model-
View-Viewmodel), MVP (Model-View-Presenter), and MVW (Model-View-Whatever) [8].



Chapter I: Analysis of System

Model-View-Controller Architecture

Action Update
l—[ Controller ]7‘]
User ‘ Database \

/
‘( View ]7 |—( Model 1‘
L Update Notify J

Figure 2. Model View Controller Architecture [9]
5.2.3. Rest API

REST, or REpresentational State Transfer, is an architectural style for providing standards
between computer systems on the web, making it easier for systems to communicate with each
other. REST-compliant systems, often called RESTful systems, are characterized by how they are
stateless and separate the concerns of client and server. We will go into what these terms mean
and why they are beneficial characteristics for services on the Web. Pay close attention: If you’re

looking for a career in tech, you may be asked to define rest during an interview [10].

What is Rest API?

o — == —
= °F

DATABASE WEB SERVER YOUR WEBSITE
APPLICATION

Figure 3. What is Rest API? [10]
5.3. Types are web application

5.3.1. Static web apps

This is the most basic kind of web app. It typically displays information without any fanfare
and with limited content. It’s built with HTML and CSS and is not very customizable, nor is it

flexible. One advantage of static web applications is that they function well in offline mode [11].
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5.3.2. Dynamic web application

Meanwhile, dynamic web applications are more sophisticated than static web apps, offering
interactive content and generating data in real time in response to actions or requests from users
[11].

5.3.3. Single-page Web application (SPA)

An SPA is a dynamic web application that functions more quickly than the standard web app,
performing logic within the browser, as opposed to the server. This offers a better navigation

experience for the user [11].
5.3.4. Multi-page Web Application

Multi-page web apps are a more traditional approach in that they allow navigation to different
pages and reload, as well as display different pages, with every new user action. One benefit is
that every page in the web app can be optimized for SEO [11].

5.3.5. Progressive Web Application

Progressive web apps are becoming increasingly ubiquitous. These responsive apps look, feel,
and behave like native mobile apps, but they don’t need to be downloaded or installed. They also
work in both online and offline modes [11].

5.4. The difference between a web application and a website?

When the internet was newly invented, websites had significantly less functionality than web
apps. They were only capable of delivering information to users through static content. You had
to install and run software with complex functionality. Web apps were built to bridge the gap
between software and static sites. They had functionality and interactive user elements like the

software but were delivered using a web browser URL [5].

However, web technology has evolved significantly since then. Most modern websites are

complex web applications in their design [5].
5.5. Web Application Development Process

The web application development process involves several phases, each with its own set of
tasks, activities, and considerations. While the specific steps may vary depending on the project
scope, technology stack, and team structure, here is a general outline of the web application

development process [12].
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5.5.1. Requirement Gathering and Analysis:

e Understand the project’s goals, target audience, and business requirements [12].
e Define functional and non-functional requirements for the web application [12].
5.5.2. Planning:

e Determine the technology stack, frameworks, and tools that will be used [12].

e Plan the application’s architecture, including data models, components, and interactions

[12].
5.5.3. Design:
e Design the user interface (Ul) and user experience (UX) of the web application [12].
¢ Design database schemas, data flows, and system diagrams [12].
5.5.4. Front-End Development:
e Develop the client side of the web application using HTML, CSS, and JavaScript [12].
5.5.5. Back-End Development:

e Develop the server-side logic, business logic, and APIs using the chosen programming

language and framework [12].
5.5.6. Database Development:

e Design and create the database schema based on the application’s data requirements
[12].

5.5.7. Integration:

e Integrate third-party services, APIs, and libraries that enhance the application’s
functionality (e.g., payment gateways, social media integration, geolocation services)
[12].

5.5.8. Testing:

e Conduct various levels of testing, including unit testing, integration testing, and user

acceptance testing [12].

e Test the application’s functionality, performance, security, and compatibility across

different browsers and devices [12].
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5.5.9. Deployment:

e Deploy the web application to a production environment, such as a web server, cloud

platform, or hosting service [12].
5.5.10.Maintenance and Updates:

e Regularly update and maintain the application, including bug fixes, security patches,
and feature enhancements [12].

6. Conclusion

In this chapter we identified the general structure of the project, the system requirements, and

an overview into the users' needs.
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Chapter I1. System Design

1. Introduction

This chapter covers the core components of software system design through the use of
architecture diagrams and database design, these blueprints provide developers with a better

perspective and vision of the platform, to achieve an efficient goal.
2. The modeling Unified Modeling Language (UML)

UML, short for Unified Modeling Language, is a standardized modeling language consisting
of an integrated set of diagrams, developed to help system and software developers for specifying,
visualizing, constructing, and documenting the artifacts of software systems, as well as for

business modeling and other non-software systems [13].
3. Diagrams

3.1. Use Case Diagram

A Use Case Diagram is a vital tool in system design, it provides a visual representation of how
users interact with a system. It serves as a blueprint for understanding the functional requirements
of a system from a user’s perspective, aiding in the communication between stakeholders and

guiding the development process [14]. see figure (4)

10
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3.2. Class Diagram

Class diagrams are one of the most useful types of diagrams in UML as they clearly map out
the structure of a particular system by modeling its classes, attributes, operations, and relationships
between objects. With our UML diagramming software, creating these diagrams is not as
overwhelming as it might appear. This guide will show you how to understand, plan, and create

your own class diagrams [15].
o
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Linksld: long Languageld: long Reciverld: long Requestld: long
skillid: long skilid: long Senderld: long Offerinfo: string
Linkinformation: string LanguageName: string SkilReceiveld: long Deadline: DateOnly
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Figure 5. Class Diagram
3.3. Sequence Diagram

Sequence diagrams are a popular dynamic modeling solution in UML because they specifically
focus on lifelines, or the processes and objects that live simultaneously, and the messages
exchanged between them to perform a function before the lifeline ends. Along with our UML
diagramming tool, use this guide to learn everything there is to know about sequence diagrams in
UML [16].

3.3.1. Create an account

The sequence diagram below Figure (6), represents the steps a user takes to register on the

platform and the possible errors that can occur during the registration process.
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3.3.2. Skill exchange

The sequence diagram below Figure (7) represents how a skill exchange can occur within the
platform and the possible paths it can happen.

useri = platiorm server

Create skill lisfining

]

]

i

- - . ]
Saving information e

] == -
] Ll
|
r skill info saved
Choose a skill domain N
" Search for skills .
P Show skills
Choose a specific skill N b
e L L]
L T T
request skill exchange
4 Saving request .
| - .
] ] ]
i . -
]
! P Send Skill request
i -
i
i L
] i
) i
i ]
i ==
]
)
i
-

R

Saving The Data

L
v
h

}--1

F Y
F

|:} exchange accepted _ Check any notification

excha:nge rejected

Saving The Data

k4

—1
ry
F--1
3

exchange rejected . Check any notification

i
]
;
[]
]
]
i
]
]
i
]
]
i
]
]
i
]
]
i
]
]
i
]
]
i
]
]
i
]
)
i
i
]
i
]
Motification send skill request
e R e e R T TP
[]
i
i
]
]
[]
i
]
1
i
i
]
i
i
]
i
i
]
i
i
]
i
]
]
i
]
]
i
]
]
|
]
]
i
]
]
i
]
]
i
]
]
i
]
]
[]
i
]
)
i
i
]
)
i
i
]
]

S I..I I_________._____.I }.l I._____________________.|

Figure 7. Sequence diagram, Skill Exchange
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3.3.3. Skill offer

the sequence diagram below Figure (8) represents how users can make offers, the interactions
they take from them, and their possible responses to those requests.
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Figure 8. Sequence diagram, Skill Offer
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4. Conclusion

In conclusion, utilizing architectural tools such as UML and database designs can aid
developers to better understanding of the behaviors of complex systems, simplifying them to make
them more adaptable for average users. A well-designed architecture ensures data integrity and

facilitates the development of efficient software.
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Chapter I11. Implementation

1. Introduction

This chapter discusses the implementation part and presents the most important technologies

used in this project and how they were used, along with displaying some screenshots of the

application.
2. Development Environment

2.1. Technologies and Programming Languages
2.1.1. NET

NET is a secure, reliable, and high-performance application platform [17].

.NET

Figure 9. .NET logo

2.1.2. C#

C# is the programming language for .NET. It's strongly-typed and type-safe and has integrated

concurrency and automatic memory management [17].

Figure 10. C# Programming Language Logo
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2.1.3. JavaScript

JavaScript (JS) is a lightweight interpreted (or just-in-time compiled) programming language
with first-class functions. While it is most well-known as the scripting language for Web pages,
many non-browser environments also use it, such as Node.js, Apache CouchDB and Adobe
Acrobat. JavaScript is a prototype-based, multi-paradigm, single-threaded, dynamic language,

supporting object-oriented, imperative, and declarative (e.g. functional programming) styles [18].

JS

Figure 11. JavaScript Programming Language
2.1.4. HTML

HTML (HyperText Markup Language) is the most basic building block of the Web. It defines
the meaning and structure of web content. Other technologies besides HTML are generally used
to describe a web page's appearance/presentation (CSS) or functionality/behavior (JavaScript)
[19].

Figure 12. HTML Logo
2.15. CSS

Cascading Style Sheets (CSS) is a stylesheet language used to describe the presentation of a
document written in HTML or XML (including XML dialects such as SVG, MathML or XHTML).
CSS describes how elements should be rendered on screen, on paper, in speech, or on other media
[20].

Figure 13. CSS Logo
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2.2. Database Management System
2.2.1. PostgreSQL

PostgreSQL is a powerful, open source object-relational database system with over 35 years of
active development that has earned it a strong reputation for reliability, feature robustness, and

performance [21].

Figure 14. PostgreSQL Logo
2.2.2. PgAdmin4

pgAdmin is the leading Open Source management tool for Postgres, the world’s most advanced
Open Source database. pgAdmin 4 is designed to meet the needs of both novice and experienced
Postgres users alike, providing a powerful graphical interface that simplifies the creation,

maintenance and use of database objects [22], Create the database for this project see Figure (15).

& B ® Q> Dashboard X Properties X Statistics X Depend X Dependents X Pr s X g Untitled* X
& alter_db/postgres@localhost
mava-+m s B 8 Mmi(&A B £ e M @ illale
wr

£ public

ublic
- € public

est

int (IDENTIT

4‘_‘
|

| @
‘ £ public
& langua

| £

d bigint (IDEN

& public
B of

igint {IDENTI

d bigint

& us

Figure 15. Database, pgAdmin GUI
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2.3. Frameworks and Libraries
2.3.1. ASP.NET CORE

ASP.NET Core extends the .NET developer platform with tools and libraries specifically for
building web apps [23].

ASP.NET

e

Figure 16. ASP.NET CORE logo
2.3.2. Entity Framework

Entity Framework is a modern object-relation mapper that lets you build a clean, portable, and
high-level data access layer with .NET (C#) across a variety of databases, including SQL Database
(on-premises and Azure), SQLite, MySQL, PostgreSQL, and Azure Cosmos DB. It supports LINQ

queries, change tracking, updates, and schema migrations [24].

Figure 17. Entity Framework logo
2.3.3. ReactJS

React is a JavaScript library for rendering user interfaces (Ul). Ul is built from small units like
buttons, text, and images. React lets you combine them into reusable, nestable components. From
web sites to phone apps, everything on the screen can be broken down into components. In this

chapter, you’ll learn to create, customize, and conditionally display React components [25].

Figure 18. ReactJS logo
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2.3.4. Axios

AXxios is a promise-based HTTP Client for node.js and the browser. It is isomorphic (= it can
run in the browser and nodejs with the same codebase). On the server-side it uses the native node.js
http module, while on the client (browser) it uses XMLHttpRequests [26].

Here, we send an HTTP request to an endpoint that is responsible for checking whether the
email already exists or not. If there is no email like the one we wrote in our input, the HTTP
response will be 200, which means OK, that will allow us to go to the next step in our multi-form
registration, but if a user types an already existing email, the response will be 400 which means
Bad Request, and user won’t be able to continue the process of registration see Figure (19).

nextStep = O {

if (!handlePasswordvalidation()
return;

if (step === 1
emailData = { email: formData.Email };
try {
console.log('Sending email verification request with data:', emailData);
emailvalidation = await axios.post('htt localhost:5185/api/User/checkEmail', emailData);
console.log('Email validation response:', emailValidation);

if (emailValidation.status === 200 || emailvalidation.status === 281) {
setStep(prevStep prevStep + 1);

} else if (emailValidation.status === 40@) {
setEmailVerificationError("Email is already taken");

}

catch (error) {

console.error('Error checking email:', error);

setEmailVerificationError("Error checking email™);

Figure 19. Handle HTTP Request/Response with Axios
2.3.5. SignalR

ASP.NET SignalR is a library for ASP.NET developers that simplifies the process of adding
real-time web functionality to applications. Real-time web functionality is the ability to have server
code push content to connected clients instantly as it becomes available, rather than having the

server wait for a client to request new data [27].

Figure 20. SignalR logo
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2.3.6. Bootstrap

Bootstrap is a free and open-source web development framework. It’s designed to ease the web
development process of responsive, mobile-first websites by providing a collection of syntax for

template designs [28].

Figure 21. Bootstrap logo
2.4. Development Tools

2.4.1. Visual Studio Code

Visual Studio Code is a lightweight but powerful source code editor which runs on your desktop
and is available for Windows, macOS and Linux. It comes with built-in support for JavaScript,
TypeScript and Node.js and has a rich ecosystem of extensions for other languages and runtimes
(such as C++, C#, Java, Python, PHP, Go, .NET) [29].

Figure 22. Visual Studio Code logo
2.4.2. Postman

Postman is an API platform for building and using APIs. Postman simplifies each step of the
API lifecycle and streamlines collaboration so you can create better APIs—faster [30].

Figure 23. Postman logo
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Here is a presentation of the method for testing this endpoint with Postman see Figure (24),
which allows displaying all users with whom the process of successfully exchanging skills also
with those whose offers were received and approved.

i http://localhost:5105/api/Exchange/GetUsersExchanges B save 7 B

GET

Params

Body Cookies

Pretty

[ R A B T

http://localhost:5105/api/Exchange/GetUsersExchanges Send v

Authorization ® Headers (7)

Headers (4) Test Results

Preview Visualize
"userId": 64,
"firstName": "moto",
"lastName": "fujiwara",

"password": null,
"picture": null,

"username": "motofuji"
"userId": 66,
"firstName": "adem",
"lastName": "adem",

"password": null,
"pictuzre": null,

"username": "adem123"
"userId": 67,
"firstName": "zrami",
"lastName": "soufi",

Body Scripts Settings Cookies

© status: 200 OK Time: 85ms  Size: 463 B

JSON v ) O Q

Figure 24. Postman interface

2.4.3. Swagger Ul

Swagger Ul allows anyone — be it your development team or your end consumers — to

visualize and interact with the API’s resources without having any of the implementation logic in
place [31].

. Swagger Editor.

Supportedby SMARTBEAR
Figure 25. Swagger Ul logo
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Here is a screenshot of how to document endpoints programmed in the backend to automatically

generated in SwaggerUl for use directly in the frontend.

Request ~
‘i /api/Request/creatRequest N7 ‘
‘4 /api/Request/getUserRequests/{id} N ‘
‘4 /api/Request/getRequests v ‘
‘4 /api/Request/getRequest Vv ‘
‘: /api/Request/GetUserRequest/{requestId} v ‘

Skill ~
‘: /api/skill/CreateSkillListining v ‘
‘: /api/Skill/CreateSkillListining2 v ‘
" /api/skill/AddskillLanguage/{id} v ‘
‘i /api/Skill/AddSkillLinks/{id} N ‘
‘i /api/skill/skillsearch/{Id} v ‘

‘ /api/Skill/SearchSkillByName

Figure 26. SwaggerUl

2.4.4. Figma

Figma is a free, online Ul tool to create, collaborate, prototype, and handoff [32].

Figure 27. Figma logo
2.4.5. DrawlO

Draw.io is free online diagram software for making flowcharts, process diagrams, org charts,
UML, ER and network diagrams [33].

Figure 28. DrawlO logo
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3. Security

3.1.IJWT
3.1.1. Whatis JWT

JSON Web Token (JWT) is an open standard (RFC 7519) that defines a compact and self-
contained way for securely transmitting information between parties as a JSON object. This
information can be verified and trusted because it is digitally signed. JWTs can be signed using a
secret (with the HMAC algorithm) or a public/private key pair using RSA or ECDSA [34].

3.1.2. When should you use JSON Web Tokens?
Here are some scenarios where JSON Web Tokens are useful:

e Authorization: This is the most common scenario for using JWT. Once the user is logged
in, each subsequent request will include the JWT, allowing the user to access routes,
services, and resources that are permitted with that token. Single Sign On is a feature that
widely uses JWT nowadays, because of its small overhead and its ability to be easily used
across different domains [34].

o Information Exchange: JSON Web Tokens are a good way of securely transmitting
information between parties. Because JWTs can be signed—for example, using
public/private key pairs—you can be sure the senders are who they say they are.
Additionally, as the signature is calculated using the header and the payload, you can also
verify that the content hasn't been tampered with [34].

3.1.3. JSON Web Token Structure?

In its compact form, JSON Web Tokens consist of three parts separated by dots (.), which are:
[34]
o Header: The header typically consists of two parts: the type of the token, which is JWT,
and the signing algorithm being used, such as HMAC SHA256 or RSA [34].

« Payload: The second part of the token is the payload, which contains the claims. Claims
are statements about an entity (typically, the user) and additional data. There are three types

of claims: registered, public, and private claims [34].

e Signature: To create the signature part you have to take the encoded header, the encoded

payload, a secret, the algorithm specified in the header, and sign that [34].
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3.1.4. How JWT work?

In authentication, when the user successfully logs in using their credentials, a JSON Web Token
will be returned. Since tokens are credentials, great care must be taken to prevent security issues.

In general, you should not keep tokens longer than required [34].

Whenever the user wants to access a protected route or resource, the user agent should send the
JWT, typically in the Authorization header using the Bearer schema. The content of the header
should look like the following [34], see Figure (29):

JWT authentication process

1 Sends the token request ...E i Authentication
i | Server

2 Validates the information and returns
the JSON Token

S 00200110 I 3 Sends the JSON Token !
Client | [t" "X : ; . : Resource

= ' Server
i

- ‘r__

4 Returns protected resources

Figure 29. How JWT work [35]
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3.1.5. Implement JWT in this project
Implementation steps in ASP.NET Core.

1. JWT Services Configuration.

builder.Services.AddAuthentication(JwtBearerDefaults.AuthenticationScheme
.AddJwtBearer (options =>

{

options.TokenValidationParameters = TokenValidationParameters
{
ValidateIssuer =
ValidateAudience = 5
ValidatelLifetime = 5
ValidateIssuerSigningKey = i
ValidIssuer = builder.Configuration["JIwt:Issuer"],
ValidAudience = builder.Configuratiol :Audience”],
IssuerSigningKey = SymmetricSecurityKey(Encoding.UTF8.GetBytes(builder.Configuration["Jwt:Key"] 2? "")),
ClockSkew = TimeSpan.Zero

b;

app = builder.Build();

Figure 30. JWT Services Configuration
2. JWT Application Configuration, this property holds the secret signing key used to sign
and verify JWT tokens.

{} appsettingsjson > ...
1 {
"Logging": {
"LogLevel™:
"Default”: "Information"”,
"Microsoft.AspNetCore":

1
Ja

"AllowedHosts": "*",

= KIIKKIKKIKIKI™,
"Issuer™:
"Audience":

Figure 31. Store Secret Key
3. Generating the token method.

Generate(User user

securityKey = SymmetricSecurityKey(Encoding.UTF8.GetBytes(_configuration["Jwt:Key"] 2? .Empty));
credentials = SigningCredentials(securityKey, SecurityAlgorithms.HmacSha256);
claims = [1{

Claim(ClaimTypes.NameIdentifier, user.UserId.ToStr

Claim(ClaimTypes.Name, user.Username)

1

token = JwtSecurityToken(_configuration["Jwt:Issuer"],
_configuration["Jwt:Audience"],
claims,
expires: DateTime.Now.AddHours(3e),
signingCredentials: credentials);
return JwtSecurityTokenHandler().WriteToken(token);

Figure 32. Generate Token method
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4. User authentication method.

User Auth(LoginDto dto

user = _db.Users.FirstOrDefault(u => u.Username == dto.Username);

passwordHasher = PasswordHasher<User>();
if (user = )

{

if (passwordHasher.VerifyHashedPassword(user, user.Password, dto.Password) == PasswordVerificationResult.Success)
return user;

}

return

Figure 33. Authentication Method
5. Function GetCurrentUser that retrieves information about the currently logged-in user.

User GetCurrentUser
Identity = HttpContext.User.Identity ClaimsIdentity;
if (Identity != )
{
userClaim = Identity.Claims;
return User
{
UserIld = Convert.ToInt64(userClaim.FirstOrDefault(c => c.Type == ClaimTypes.NameIdentifier)?.Value),
Username = userClaim.FirstOrDefault(c => c.Type == ClaimTypes.Name)?.Value ?? .Empty
i
}

return

Figure 34. How JWT work [35]
6. Example of how to implement generate token method in login.

\ctionResult Login2([FromBody] LoginDto dto

tokenDto = TokenDto();
user = Auth(dto);
if (user != )
{
token = Generate(user);
tokenDto.Token = token;
return Ok(tokenDto);

¥

return NotFound("Invalid username or password");

Figure 35. Login Endpoint

28



Chapitre 111 : Implementation

7. Test Login endpoint API that return token see Figure (36).

i http://localhost:5105/api/User/login B save v 7 B
POST v http://localhost:5105/api/User/login Send v
Params Authorization e Headers (9) Body e Scripts Settings Cookies

none form-data x-www-form-urlencoded O raw binary GraphQL JSON v Beautify

1 1

2 "Username" : "BenlaiterMohammed",

3 "Password": "20232023"

4 3

Body Cookies Headers (4) Test Results @ Status: 200 OK Time: 150 ms  Size: 555 B o000
Pretty Raw Preview Visualize JSON v =) D Q

101

2 "token": "eyJhbGci0iJIUzIINiIsInR5cCI6IkpXVCI9.
eyJodHRwOi8vc2NoZWlhcy54blixzb2Fwlm9yZy93cy8yMDALLzALL21kZW50aXR5L2NsYWltcy9uYW1laWR1bnRpZm1lciI6TjY5TiwiaHROcDovL3NjaGVtYXMueGlsc29heC5veme
vd3MvMjAWNSBWNSIpZGVudG10eS9jbGFpbXMvbmFtZST6IkJI1bmxhaXRlcklvaGFtbWVKkIiwiZXhwIjoxNzE3NDYANzY1LCIpc3Mi0iJodHRWO1i8vbG9jYWxob3NOOFUXMDUiILCIhdW
0i0iJodHRwOi8vbG9jYWxob3NOOFUXxMDUifQ. zZWDHydKq4DolxVCAd1FaCPdX6IDCUosnUhvUZLgTORI"

3t

Figure 36. Login Endpoint Test
4. Presentation of Project Interfaces

4.1. Home Page

It is the initial page that appears to users for the first time, see Figure (37).

ALTER About Sign Up

share your services, and find
people who have a skill you
need

unlock Your Potential, Swap Skills
and Elevate Expertise!

A place to exchange
knowledge

Figure 37. Home Page

29



Chapitre 111 : Implementation

4.2. Sign Up

The interface presents the feature to create a new account, where the user fills in all their

information, see Figure (38).

4.3. Create Wishlist

- a

Sign Up

FirstName

Enter Your First

LastName

ter Your Last Name name

Email

Enter Your tma

Password

ter Your F

ConfirmPassword

- /

Figure 38. Sign Up

After the user fills out and creates an account here on this page Figure (39), he can fill out a list

of the skills he would like to learn in the future.

4 N

Create Wishlist

What programming skills are you

interested in learning in the future?

Wishlist Name
I Add ltem I
c# Delete )
A

4

Figure 39. Wishlist
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4.4. Sign in

This page displays the login process. see Figure (40).

- N
L] L]
Signh in
Username
Enter Your Username
Password
Enter Your Passwortc
- J

Figure 40. Sign in
4.5. Main Page

This is the main page, which can display two sections, view all skills by filtering based on skill
domain, or view all the requests. Users can also directly search for skills. see Figure (41).

ALTE R Profile Create Notifications Messages Users

[Ec‘a’:h for a skill you are interested in ] [ Search ]

What topics interest you?

Game dev Mobile dev Desktop dev Website dev Security

~ <
| Jz09m . s s N

/o3 oo HTML N
Aﬁ N - “ B '

n ] n ~
javascript java
Expert Advanced

| use DOM manipulation for Java RMI: | can make objects

—~

Figure 41. Main Page
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4.5.1. Skills

After choosing the domain of the skills, the skills will be displayed based on their domain of

knowledge follows see Figure (42).

javascript java
Expert Advanced
| use DOM manipulation for Java RMI: | can make objects
building interactive web C # chat across the network
experiences, | can bring your ...
Intermediate
I can buil robust and scalable Details
Details backend systems
Details
Java C#
Expert Intermediate
| can craft well-designed Java I have 6 years of experience
classes with inheritance, C# using advanced LINQ features
polymorphism, and encapsu... to optimize data queries
Expert

Experienced C# developer at

Details

Microsoft, offering personalized

Details

Go

Intermediate

I can build fast and scalable
services with Go

Details

C#

Intermediate

Making Games Like a Proin
Godot

Figure 42. Skills Section

4.5.2. Apply skill exchange

After clicking on the details button in the previous Figure (42), this page appears when the user

wants to submit an exchange request to that particular user, Figure (43) and Figure (44).

\ BenlaiterMohammed

Mohammed Benlaiter

-
Skill Detail

User Certificate

Skill Showcase

Languges

Users Feedback

Rust

Expert

Design and implement multiple distributed systems with
RESTful architecture

Figure 43. Skill Detail 1
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Mohammed Benlaiter

Skill Detail

User Certificate

Skill Showcase

Submit Exchange

Are you sure you want to send a skill exchange request ?

Languges Send Exchange

Users Feedback

wishlist

ExchangeButtom

Figure 44. Skill Detail 2

4.5.3. Requests

After choosing the requests section, the available requests will be displayed for the users

follows see Figure (45).

database
management

i need a someone who can

handle with database Redc‘l‘ JOb

| need react developer who
understand axios

Details
Details
ReactJS
| want some help with React
specifically with setting up
state management UI/UX
I'm looking for a Figma
Details designer to create user

interfaces for my website

C# developer
| need signalR developer to
create streaming in our
platform R
I need someone who
Details understands Version Control
with Git.
Details
C++
| need someone to teach me
Internal Pointer Variable
Godot
developer

Details

I'm looking for a Godot

Aavalanar with a etranm vieinn

Figure 45. Requests Section
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4.5.4. Apply an offer to the request

After selecting any request, this interface appears, users are able to send an offer to that request
by filling out the offer information see Figure (46).

rayanl9

Rayan Bouchane

Submit Your Offer

Are you sure you want to send a request offer to ?

Offer Info:

| have 7 years of experience with version control usin
Request Details

Deadline:

Price:
16200

Send Request Offer

Figure 46. Apply offer
4.6. Create Section

If the user wants to create a request, an Exchange skill, or a Wishlist, he can do it from this

section, see Figure (47).

Create

( Create Exchange Skill )

( Create Request )
( Create Wishlist )

Figure 47. Create Section
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4.6.1. Create skill listing

This interface represents the stages of creating skill Exchange listening see Figure (48,49,50,51).

4 N

Skill
Information

Skill Name

React

Skill Level

Intermediate v

Skill Domain

Webdevelopment v

Skill Description

| know how to effectively use
hooks, especially useState and

- /
Figure 48. Create Skill

4 N
Add Links

Link

Add Link
https://github com/ZakaryaMara

https://www.linkedin.com/in/zakaria-
|
mira-2b73002a0/

A 4

Figure 49. Add links to skill
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a k:

Add
Languages

Language

Enter Language

Add Language

Delete
Arabic

|
English

Ce) Co)
G /

Figure 50. Add Languages to skill

- )

Confirm Your
Skill Details

Skill Name: React
Skill Level: Intermediate

Skill Description: | know how to

effectively use hooks, especially

useState and useEffect

o Links: https://github.com/ZakaryaMira,
https://www.linkedin.com/in/zakaria-
mira-2b73002a0/

* Languages: Arabic, English

* Years of Experience: 3

* Video: No video uploaded

( Back ) ( Submit )

o vy

Figure 51. Confirm Skill
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4.6.2. Create request
The following interface Represents the process of creating a request see Figure (52).
4 N

Request
Information

Request Title
C# developer

Request Description

I need signalR developer to create
streaming in our platform

A /
Figure 52. Create Request

4.7. Profile Page

This is the profile page, where users can see their personal information’s, their uploaded skills.
And their requests, (53).

ALTER Profile Create Notifications Messages Users

zakariamiral4d

Zakaria Mira

Edit Profile User certification

~
[ Skills [ Requests ] [ User feedback }

Your skills

Figure 53. Profile Page
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4.7.1. Skills

Here users can see all of their skills and Edit them, see Figure (54).

C#

Intermediate

It has developed many backend
system using asp.net

Edit

4.7.2. Request

Your skills

HTML, CSS
React Intermediate PHP
i make responsive design
Intermediate Advanced
| know how to effectively use lunderstand cop
hooks, especially useState and .
useEffect Edit
Edit
Edit

Figure 54. Skills of profile

Here users can see their requests and the offers they got from each request, see Figure (55).

React Job

| need react developer who

understand axios

Show Offers

Your Request

React
C# developer | need some one to teach me how

to extract data using

destructuring assignment
I need signalR developer to create 9 9

streaming in our platform

Show Offers
Show Offers

Figure 55. Requests of profile
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Users are able to view the offers they got, their information’s, and choosing the best offer for

their need, see Figure (56).

ALTER Profile Create Notifications Messages Users

Offers

Offer Details

BenlaiterMehammed

I am confident in my ability to effectively manage code

zakariamiral4 repositories and collaborate on projects. | can

Deadline 2024-06-12

Offer Price 11200

( Submit ) ( Decline )

Figure 56. Offers Page
4.8. Notification Page

On this page, users can see the received notifications from all the people who send a skill
exchange, the user who recived the skill exchange notification have to option to choose between

accepting or rejecting that skill exchange see Figure (57).

ALTER Profile Create Notifications Messages Users
Ve
. .
Notifications
Zakaria Mira sent you a skill exchange request ( Accept ) ( Decline )
N /

Figure 57. Notification Page
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4.9. Messages Page

The message page is the meeting point for users who have successfully exchanged skills or a

successful request, see Figure (58).

Messages

zakariamiral4

Zakaria Mira

BenlaiterMohammed: howdy

zakariamira14: From the BASICS...

BenlaiterMohammed: Nice to know you. I'm Mohammed. Sure, I'd love to hear more about the project. What do you have in mind?

zakariamira14: Hi Mohammed! I'm Zakarya Mira, a React developer with experience in building dynamic user interfaces. I've heard you're great with REST
and distributed systems. I'm looking to understand more about RESTful APIs and distributed systems. Maybe we could help each other out?

BenlaiterMohammed: That sounds like a fantastic idea. I've been wanting to learn more about frontend development with React, Where should we start?

4.10.

User Page

Type your message.

Figure 58. Messages Page

This page displays all users of this platform and provides you with the ability to search for a

specific user see Figure (59).

ALTER Profile Create Notifications Messages Users
ramira zukerber9 Primegeon adem123 baazzman andresnet
rami soufi khalil benchebaa Prime geon adem adem Baza Mohamed Andres Hejlsberg

Show User Details

BenlaiterMohammed

Mohammed Benlaiter

Show User Details

Show User Details

Hassan

Sakuragi Hanamichi

P

B
%

Show User Details

Show User Details Show User Details

Fhia'ched™

Zahani Hached

rayan19

Rayan Bouchane

Show User Details Show User Details

Figure 59. Users Page

¢
Show User Details

zakariamira14

Zakaria Mira

Show User Details

Show User Details

moumen

moumen Benlaiter

0

Show User Details
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4.10.1.Profile of user

This page represents an entry to other user’s page, and from here you can request, or skill

exchange them, see Figure (60).

ALTER Profile Create Notifications Messages Users

moumen

moumen Benlaiter

[ Skills ] { Requests ] [ User feedback }

His skills
Figure 60. User Page

4.10.2.Sending Feedback

You can also send Feedbacks to other users see Figure (61).

Send Feedback

Entre Your Feedback

Submit

Figure 61. Feedback

41



Chapitre 111 : Implementation

5. Conclusion

In this chapter, we discussed the applied part of this project, knowing all the technologies that
were used and their purpose, and presenting the most important interfaces of this application to

understand its functions more.
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Conclusion

This work aims to advance the field of computer science by creating a platform that connects
the developer community, enabling them to exchange skills, assist one another, and offer paid

services to those seeking project help.

First, we discuss the system analysis, its requirements, and the specific characteristics it must
meet. We present real-world examples and compare them to our application, highlighting the

added value our platform provides.

Next, we focus on designing the system and propose a structure that explains how the platform
operates through various scenarios, developing a comprehensive framework to guide the

platform's development.

Finally, we outline the key technologies used in this project and detail how the platform was

developed, accompanied by screenshots demonstrating the application's functionality.

To further enhance this work, we suggest potential future improvements and expansions,
including new features and broader community engagement strategies. Defining metrics or criteria
for evaluating the platform's success, such as user engagement statistics and satisfaction ratings,

will provide a clear measure of its impact.
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Abstract

Over time, technological advancements have revolutionized society, enabling individuals to
overcome complex challenges, particularly in computer science. In the developer community,
where proficiency in diverse fields and technologies is essential, collaboration has become vital.
Our project proposes a Skill Exchange Platform, facilitating online skill sharing among developers.
Users can exchange expertise and request assistance in exchange for payment, fostering
community growth. This platform aims to provide a collaborative environment for knowledge
exchange. Through this initiative, individuals can access and learn new skills while contributing
to the collective expertise of the developer community.

Key words: Skill Exchange Platform, Developer community, Collaboration, Online skill sharing.

Résumé

Au fil du temps, les avancées technologiques ont révolutionné la société, permettant aux individus
de surmonter des défis complexes, notamment en informatique. Dans la communauté des
développeurs, ou la maitrise de divers domaines et technologies est essentielle, la collaboration est
devenue vitale. Notre projet propose une plateforme d'échange de compétences, facilitant le
partage de compétences en ligne entre les développeurs. Les utilisateurs peuvent échanger leur
expertise dans des domaines spécifiques et demander de l'aide en échange d'un paiement,
favorisant ainsi la croissance de la communauté. Cette plateforme vise a améliorer les avancées en
informatique en fournissant un environnement collaboratif pour I'échange de connaissances. Grace
a cette initiative, les individus peuvent accéder et apprendre de nouvelles compétences tout en

contribuant a I'expertise collective de la communauté des développeurs.

Mots clés : Plateforme d'échange de compétences, Communauté des développeurs, Collaboration,

Partage de compétences en ligne.



