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Abstract

Unemployment remains a significant global challenge, exacerbated by inefficient
traditional job search methods and inadequate dissemination of opportunities. This thesis
proposes a chatbot-based job offer portal called Shigoto, designed to enhance user experience
and streamline recruitment. The chatbot offers an intuitive and personalized job search
process, simplifying navigation and responding to user queries effectively. Using Unified
Modeling Language (UML) for system design ensures a structured development process and
robust solution. This project demonstrates the potential of chatbot-based portals to

revolutionize job search and recruitment, improving satisfaction and efficiency.

Key words : Job search, Chatbot, Online portal, Personalized search, Shigoto

Résumé

Le chdmage reste un défi mondial majeur, aggravé par des méthodes de recherche d'emploi
traditionnelles inefficaces et une diffusion inadéquate des opportunités. Ce mémoire propose
un portail d'offres d'emploi basé sur un chatbot, porte le nom de Shigoto, concu pour
améliorer l'expérience utilisateur et rationaliser le recrutement. Le chatbot offre un processus
de recherche d'emploi intuitif et personnalisé, simplifiant la navigation et répondant
efficacement aux requétes des utilisateurs. L'utilisation du langage de modélisation unifié
(UML) pour la conception du systeme assure un processus de développement structuré et une
solution robuste.

Ce projet démontre le potentiel des portails basés sur des chatbots pour révolutionner la

recherche d'emploi et le recrutement, améliorant ainsi la satisfaction et I'efficacité.

Mots clés: Recherche d'emploi, Chatbot, Portail en ligne, Recherche personnalisée,

Shigoto
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General introduction

General introduction

Unemployment is one of the serious social issues faced by both developing and developed
countries, as the International Labor Organization report concluded that unemployment rates
as well as job gap rates the number of people unemployed and interested in finding work have
fallen below pre-pandemic levels, as global unemployment in 2023 recorded a rate of 5.1
percent, a modest improvement compared to 2022 when it reached 5.3 percent. However, the
report sees fragility emerging from behind these numbers, and predicts that the outlook for the

labor market and global unemployment will worsen.

There is no doubt that our country Algeria, like all countries, is not immune to these global
challenges. One of the reasons behind this issue is the lack of information about job
opportunities, so that people are not able to know about new job vacancies, this means that
there are some jobs available, but job seekers don't have access to that information. An

effective online search can help job seekers in their search for jobs.

There are some online portals that provide an effective way to search for online
information about job vacancies for job seekers. Traditional job search methods are very slow,
cumbersome, challenging, and also lack quality, these issues can lead to frustration among job

seekers and reduce the efficiency of the recruitment process for employers.

To address challenges cited above, we propose the development of a chatbot-based job
offer portal. The chatbot will provide an intuitive, interactive, and personalized user
experience, streamlining the job search and application process, this approach aims to create a
user-friendly and efficient job offer portal that leverages the capabilities of chatbots to

revolutionize the job search and recruitment process.

To accomplish this project, we chose to follow the following structure:

Chapter 01 - Stat of Art and Literature Review of the Chatbot : Through this chapter, we

will learn more about chatbots, their functions, mechanisms, and different types of chatbots.



General introduction

Chapter 02 - Recruitment and Job Portals: through which we aim to introduce the process
of job search, electronic interfaces, current trends in online recruitment, challenges in existing

job portals potential for Chatbots in recruitment

Chapter 03 - Conceptual study: this chapter outlines the design study, through which the
project is represented by the object oriented design language UML.

Chapter 04 -The implementation: final stage, where the various programs and applications

that are used to materialize the portal and chatbot are presented.
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Chapter 1: Stat of Art and Literature Review of the Chatbot

1. Introduction

Chatbots, computer programs designed to simulate human conversation, have evolved
significantly over the years, becoming integral to various aspects of our daily lives. Defined
as interactive programs that communicate via text to achieve specific objectives. The
progression of chatbots is not only marked by technological advancements but also by their
increasing integration into diverse industries, providing efficient solutions in customer

service, sales, marketing, education, and more.

As we delve into the realm of chatbots, this chapter explores their definition, historical
evolution, types, and prevalent use cases, with a particular focus on their integration with
recommendation systems. The subsequent sections elucidate the significance of chatbots in
job portals and delve into the workings and types of recommendation systems, ultimately
examining the seamless integration of chatbots and recommendation systems for enhanced

user experiences .

2. Definition of chatbots on general

The Oxford English Dictionary defines a chatbot as: A computer program designed to
simulate a conversation with human users, especially on the Internet, In the scientific

literature, chatbots are more formally called conversational agents [1].

The underlying principle of each chatbot is to interact with a human user (in most cases)
via text messages and behave as if they were able to understand the conversation and respond

to the user appropriately [1].

In addition, another general assumption that chatbot designers keep in mind is that users
usually have a goal they want to achieve at the end of the conversation when they initiate
interaction with a chatbot. This then influences the flow and topics of the conversation in
order to achieve the chosen goal. This can be exploited by developers as some behavior

patterns tend to appear accordingly [1].
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Therefore, the definition of a chatbot adopted for this document is as follows: “A chatbot is
a computer program that communicates by text in a human way and provides services to

human users in order to achieve a well-defined objective” [1].

3. History of Chatbots

In this section, we will give some examples on how Chatbots evolved in the past 50 years
from ELIZA bot to the current so-called personal assistant such as Apple’s Siri or Microsoft’s

Cortana. Google’s Bard or OpenAl 's Chatgpt [2].

3.1. Eliza-bot

The first instance of a conversational agent was born in 1966: ELIZA was a computer
program that simulated a psychiatrist and rephrased user input using basic (by today’s
standards)Natural Language Processing (NLP) techniques. Despite being relatively simple,
the program managed to give the illusion of understanding the user’s problems and
successfully fooled a great many people. Its creator, Joseph Weizenbaum, even mentioned

that his secretary would ask him to leave her so she could have a private conversation with

ELIZA [2].

3.2. Smarter child

During several decades, Chatbots heavily followed ELIZA’s approach with minor
additions brought into the field like speech synthesis and emotions management. Then in
2001 came SmarterChild, a conversational agent developed by ActiveBuddy, Inc. (now
Colloquis) that operated on AOL Instant Messenger and MSN Messenger. Inspired by the
rise of instant messaging platforms such as SMS, SmarterChild was created to provide
quick access to news, weather forecasts, sports results, etc. The main innovation was that
Smarter Child was connected to a knowledge base and detained useful information for
its users. Unfortunately, the technical limitations of Natural Language processing caught

up with bots on these platformsat the time and they were forgotten by History [2].
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3.3. Watson Al

The next advancement for conversational agents was made by a team at IBM
through the Watson Al project that has been in development since 2006. The agent was
designed with thesole purpose of winning the American TV show Jeopardy which it did in
2011 when competingagainst two of the show’s former champions. Jeopardy is interesting
from an NLP point of viewsince the questions involve a lot of play on words and require
fast information retrieval in vast knowledge bases. Unfortunately, this Al in its past form
could only answer to one-liner questionsand was unable to carry on a proper conversation

with someone else [2].

3.4. A new generation of Chatbots

The early 2010s witnessed the emergence of virtual assistants like Apple's Siri,
Microsoft's Cortana, Google's Google Assistant, Amazon's Alexa, and others. These agents
introduced the idea of conversation and goal-oriented dialogue in the field. Additionally, a
significant development in the realm of chatbots occurred in 2016 with the introduction of
the Messenger Platform for Facebook Messenger. This platform enabled the creation of

conversational agents for companies not primarily focused on Al

From late 2022 to early 2023 another major event in the field of chatbots was the release of
ChatGPT and Google Bard, these innovations mark a notable progress in natural language
processing as they are specifically designed to comprehend and produce coherent text that

resembles human-like responses to a wide range of inputs [2].

The way chatbots nowadays engage in a discussion is entirely different from their
predecessor Eliza. They can share personal thoughts and family drama events, be relevant

but also confusing, and deceive just as humans do [3].
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Figure 1 : The most popular chatbots of the modern era
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Figure 2 : The exponential rise of chatbot research publications from 1966 to 2019

A growing increase in the use of chatbots was observed, especially after 2016 (Figure 2).
According to Figure 3, the country that has shown more research interest in chatbots is the
USA, while the United Kingdom and Japan follow with less than one-third of the number
of papers published in the USA [3].
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Figure 3 : Countries with the highest research interest in chatbots from 1966 to 2019

4. Types of Chatbot

Chatbots can be classified into different types based on their functionality, purpose,

and capabilities. Here are some common types of chatbots [4].

4.1. Simple or basic Chatbots

The discussion is guided by the "conversational agent" who draws from a library of
pre-formatted and pre-recorded questions/answers. It delivers them according to a pre-
established scenario that we call WorkFlow in the jargon and in the original version.

However, interaction can quickly become limited [4].

4.2. Intelligent or advanced Chatbots

Integrate many types of algorithms, and the most popular ones are natural language
processing (NLP) technology, allowing them to deliver relevant and precise content.
This type of bot gives the user the feeling of a live conversation with an operator via a

platform [4].

4.3. Virtual Assistant Chatbots

Virtual assistants, like Siri, Google Assistant, and Alexa, are highly advanced
chatbots that have been created to carry out a diverse array of tasks. These tasks

include answering questions, offering recommendations, setting reminders, making
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reservations, controlling smart home devices, and much more. Virtual assistants
frequently utilize natural language processing and machine learning methods to

comprehend and provide responses to user inquiries [S].

5. Usages of Chatbots

Chatbots have become increasingly popular and are being used in various industries and
functions. They offer a range of benefits and can be utilized in different ways to improve
business processes, enhance customer engagement, and increase productivity. Here are some

common use cases and benefits of chatbots:

* Customer Service: Chatbots are widely used in customer service to answer common
questions, provide information, and assist customers with their inquiries. They can

handle repetitive tasks, freeing up human agents to focus on more complex issues [6].

* Sales: Chatbots can support front-line sales and lead generation by providing product
recommendations, answering customer queries, and guiding customers through the
sales process. They can help personalize the customer experience and improve

conversion rates [7].

e Marketing: Chatbots can be used in marketing to engage with customers, provide
instant responses to queries, and collect data for market research. They can also

deliver personalized content and recommendations based on customer preferences [6].

* Social Media: Chatbots can be integrated with social media platforms to engage with
customers, answer their questions, and provide support. They can help businesses

maintain an active presence on social media and improve customer satisfaction [6].

* Education: Chatbots have applications in education, such as intelligent tutoring
systems and personalized learning environments for students. They can provide
assistance in learning new material, analyze student responses, and deliver educational

content through chat messages [6].

*  Human Resources: Chatbots can assist with various HR functions, such as answering

employee questions, providing information about company policies and benefits, and
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facilitating the onboarding process for new employees [6].

* Financial Services: Chatbots are used in the banking and finance industry to provide
customer support, answer questions about online banking, assist with account opening,

and provide information about branches and services [6].

* Personal Services: Chatbots can be used to provide personalized services to
customers, such as personalized recommendations, personalized shopping

experiences, and personalized fitness or health advice [6].

* Healthcare: Chatbots are utilized in the healthcare industry for various purposes,
including appointment booking, prescription refills, and medical assistance. They can
also monitor patient health, provide reminders for medication, and offer basic medical

advice [6].

* Internal Communication: Chatbots can improve internal communication within a
company by providing instant answers to employee queries, assisting with onboarding

processes, and facilitating information sharing between different departments [8].

e Other Industries: Chatbots have use cases in various other industries, including
travel  (flight bookings, travel recommendations), e-commerce (product

recommendations, customer support), and more [8].

Overall, chatbots offer a versatile and efficient way to automate tasks, improve customer

experiences, and streamline business processes across different industries and functions.

6. Chatbots in job portals

Chatbots have become increasingly prevalent in job portals, significantly enhancing the
recruitment process for both employers and job seekers. These Al-driven tools are utilized to
automate and streamline various aspects of hiring, from initial candidate engagement to
screening and scheduling interviews. By leveraging natural language processing (NLP) and
machine learning algorithms, chatbots can handle a large volume of inquiries, providing
instant responses and personalized assistance. This not only improves efficiency but also

enhances the candidate experience by offering real-time interaction and support. Furthermore,
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chatbots can filter and rank candidates based on predefined criteria, allowing recruiters to
focus on the most suitable applicants. The use of chatbots in job portals reflects a broader
trend towards automation in human resources, aiming to reduce time-to-hire and operational
costs while ensuring a more consistent and unbiased recruitment process. According to a
report by Gartner, organizations that deploy Al in their hiring processes can see a 30%

increase in efficiency and a 20% improvement in candidate satisfaction [9].

7. Recommendation systems

A recommendation system (or recommender system) is an artificial intelligence or Al
algorithm, often associated with machine learning that utilizes Big Data to suggest additional
products to consumers. These suggestions are based on various criteria such as past purchases,
search history, demographic information, and other factors. Recommender systems are
valuable as they help users discover products and services they may not have found

otherwise.

Recommender systems are trained to understand people's preferences, previous decisions,
and product characteristics by analyzing data from their interactions, including impressions,
clicks, likes, and purchases. Due to their ability to predict consumer interests on a
personalized level, recommender systems are highly favored by content and product
providers. They can guide consumers towards a wide range of products and services,

including books, videos, health classes, and clothing [10].

8. Types of recommendation systems

Machine learning solves many problems but making product recommendations is a widely
known application of machine learning. There are three main types of recommendation

systems.

8.1. Collaborative filtering

The collaborative filtering method relies on collecting and examining data about user
behavior, such as their online activities. It then predicts their preferences by comparing

them to other users who have similar tastes [11].
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Figure 4 : Recommendation principle of Collaborative Filtering Model

For example, if user A likes Apple, Banana, and Mango while user B likes Apple, Banana,
and Jackfruit, they have similar interests. So, it is highly likely that A would like Jackfruit

and B would enjoy Mango, this is how collaborative filtering takes place.
The two kinds of collaborative filtering techniques used are:

*  User-User collaborative filtering

e Item-Item collaborative filtering

One significant benefit of this recommendation system is its ability to accurately suggest
intricate items without requiring an understanding of the items themselves. It does not

depend on machine-analyzable content [11].

8.2. Content-based filtering

Content-based filtering methods rely on product descriptions and user preferences to
make recommendations. In this system, products are described using keywords, and a user

profile is created to reflect the user's preferences.

11
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For instance, if a user likes to watch movies such as Iron Man, the recommender system

recommends movies of the superhero genre or films describing Tony Stark.

The central assumption of content-based filtering is that you will also like a similar item if

you like a particular item [11].

8.3. Hybrid recommendation systems

To suggest a broader range of products to customers, hybrid recommendation systems
use both content-based and collaborative filtering at the same time. This is a new
recommendation system that is said to provide more accurate recommendations than other

recommendation systems.
Combining both algorithms can remove multiple issues like the cold start problem and

help gather data quickly. Many of our favorite sites like Google, Youtube, Amazon and

Netflix utilize a hybrid filtering in their recommendation systems [11].

12
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Figure 6 : Recommendation principle of Hybrid recommendation model

9. Integration of Chatbots and recommendation systems

The integration of chatbots and recommendation systems can enhance the user experience
by providing personalized recommendations in real-time conversations. Here's how these two

technologies can be integrated:

*  User Profiling: Chatbots can gather user information through conversation or user
profiles to understand their preferences, behavior, and past interactions. This data can then
be used to create user profiles and inform the recommendation system [11].

* Natural Language Processing (NLP): NLP techniques can be used to extract
relevant information from the conversation and match it with the recommendation system.
This helps the chatbot understand user intent and provide accurate recommendations [11].

* Real-time Recommendations: During a conversation, the chatbot can analyze the
user's queries, context, and preferences to generate real-time recommendations. These
recommendations can be based on various factors such as user history, popular products, or

collaborative filtering techniques [11].

13
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*  Seamless Integration: The chatbot should be seamlessly integrated with the
recommendation system, allowing them to communicate and exchange information
effectively. The chatbot can send user queries or preferences to the recommendation
system and receive personalized recommendations in return [11].

e Feedback Loop: The chatbot can gather feedback from users about the
recommendations provided. This feedback can be used to improve the accuracy and
relevance of future recommendations [11].

*  Continuous Learning: The integration should support continuous learning and
adaptation. The chatbot can learn from user interactions, feedback, and the success of
recommendations to refine its understanding of user preferences and improve the

recommendation system's performance [11].

By integrating chatbots and recommendation systems, businesses can provide personalized
recommendations to users in real-time conversations, improving customer satisfaction and

increasing the chances of successful conversions [11].

Here are a few successful examples of businesses that have effectively integrated chatbots and

recommendation systems:

e Netflix: Netflix utilizes chatbots to engage with users and provide recommendations
for movies and TV shows. The chatbot analyzes user preferences, viewing history, and
ratings to generate personalized recommendations. Users can interact with the chatbot to
discover new content or get suggestions based on specific genres or actors [11].

* Amazon: Amazon's chatbot, Alexa, is integrated with its recommendation system to
provide personalized product recommendations to users. Alexa can suggest items based on
user preferences, purchase history, and browsing behavior, making the shopping
experience more personalized and convenient [11].

*  Spotify: Spotify's chatbot integration offers music recommendations to users based on
their listening history, preferred genres, and mood. Users can engage with the chatbot to
request personalized playlists, discover new artists, or get recommendations for specific

occasions or activities [11].

14
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* Sephora: Sephora, a cosmetic retailer, integrates chatbots with its recommendation
system to assist customers in finding suitable beauty products. The chatbot interacts with
users to understand their preferences, skin type, and desired outcomes, and then

recommends products that align with their needs [11].

These businesses demonstrate how chatbots and recommendation systems can work
together to provide personalized and tailored experiences for their customers. By leveraging
user data, preferences, and real-time interactions, they enhance the overall customer journey

and drive engagement [11].

10. Conclusion

This chapter covers fundamental concepts in chatbots from their inception to the present
day underscores their transformative impact on human-computer interaction. It starts with an
overview From ELIZA’s early attempt at mimicking conversation to the sophisticated virtual
assistants and the recent innovations like ChatGPT and Google Bard, chatbots have come a
long way. Then, it explore heir integration into various industries has not only streamlined
processes but has also elevated user experiences across customer service, sales, marketing,

education, and more.

In the next chapter, we will explore recruitment and job portals including definitions,
types, and tasks. Specifically, we’ll investigate how chatbots are revolutionizing the

recruitment industry.
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1. Introduction

Recruitment and job portals have become pivotal in the contemporary job market,
functioning as essential tools that bridge the gap between employers seeking skilled talent and
job seekers aiming for career opportunities. Traditionally, recruitment was a time-consuming
and resource-intensive process that relied on print media, personal networks, and recruitment

agencies.

This chapter presents an overview of recruitment process, the chapter starts by presenting the
evolution of job portals, current trends in online recruitment, role of technology in recruitment
, challenges in existing job portals and it achieves at a summary of recruitment and job

portals.

2. Overview of recruitment processes

Recruitment is a critical function of human resource management that aims to identify,
attract, select, and hire qualified candidates for specific roles within an organization. It is a

strategic process that involves several key stages:

2.1. Identifying hiring needs

The first step in the recruitment process is to analyze the current workforce and

forecast future staffing requirements. This involves:

- Conducting a job analysis to determine the specific duties, responsibilities, and

qualifications required for the open position [12].

- Assessing the current skills and competencies of the existing workforce to identify

any gaps or areas of need [13].

- Considering the organization's strategic goals and objectives to ensure that the

hiring decisions align with the overall business plan [14].
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2.2. Sourcing candidates

Once the hiring needs have been identified, the next step is to source potential

candidates. This can involve a variety of methods, such as:

- Posting job advertisements on job boards, social media platforms, and the

organization's website [15].

- Leveraging the organization's professional network, including current employees,

alumni, and industry contacts [12].

- Engaging with recruitment agencies or executive search firms to tap into their

candidate databases and expertise [13].

- Attending job fairs, career events, and industry conferences to network with

potential candidates [14].

- Encouraging employee referrals by offering incentives for successful hires [16].

2.3. Screening and shortlisting

After receiving applications, the recruitment team will screen and shortlist the most
qualified candidates based on their resumes, cover letters, and other application materials.
This process aims to identify the candidates who best match the job requirements and the

organization's culture [12].

2.4. Interviewing and assessing

The shortlisted candidates will then be invited for in-depth interviews and
assessments. This stage aims to evaluate the candidate's skills, experience, and fit with the

organization. It may involve:

- Behavioral interviews to assess the candidate's problem-solving skills, decision-

making abilities, and interpersonal skills [13].
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- Technical interviews or assessments to evaluate the candidate's specific skills and

knowledge related to the job requirements [14].

- Group exercises or case studies to observe the candidate's teamwork, leadership,

and critical thinking skills [15].

- Personality tests or psychometric assessments to gauge the candidate's work style,

values, and motivations [16].

2.5. Making a job offer

Once the most suitable candidate has been identified, the organization will make a

job offer. This may involve:

- Negotiating the terms of employment, such as salary, benefits, and start date [12].

- Conducting background checks and verifying the candidate's qualifications and

work history [13].

- Obtaining necessary approvals from relevant stakeholders, such as hiring managers

or executives [14].

- Preparing and presenting the formal job offer, including the terms and conditions of

employment [15].

2.6. Onboarding and integration

The final stage of the recruitment process is onboarding and integrating the new hire

into the organization. This involves:

- Providing the necessary training, resources, and support to help the new employee

succeed in their role [16].

- Introducing the new hire to their team members, colleagues, and key stakeholders

[12].
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- Ensuring that the new employee understands the organization's mission, values,

and culture [13].

- Setting clear expectations and goals for the new hire's performance and

development [14].

- Providing ongoing feedback, coaching, and support to help the new employee

integrate and thrive in their new role [15].

The recruitment process is a strategic and multifaceted endeavor that requires careful
planning, execution, and evaluation. By following these key stages and best practices,
organizations can build a talented and diverse workforce that supports their strategic goals

and objectives.

3

Talent Search

Recruitment
Process

Evaluation and I

employment 5 Shortlisting and

offer screening

Interviewing

Figure 7 : Recruitment process
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3. Evolution of job portals

The recruitment landscape has undergone a significant transformation with the rise of
online job portals over the past few decades. Here is a more detailed overview of the

evolution of job portals:

3.1. Pre-Internet Era

Prior to the 1990s, the recruitment process was largely dependent on traditional

methods such as newspaper classifieds, word-of-mouth, and recruitment agencies [17].

Candidates would search for job openings in the local newspaper's classified section

or directly contact recruitment agencies to find employment opportunities [18].

3.2. The 1990s

The introduction of the internet in the mid-1990s marked a significant turning point
in the recruitment industry. The first online job boards, such as Monster.com and
CareerBuilder.com, emerged during this period. These platforms allowed employers to post
job ads directly on the websites, reaching a broader audience of job seekers at a lower cost
compared to traditional methods. The rise of online job boards also led to the emergence of
proprietary candidate databases, which gave recruitment agencies an "information
arbitrage" and allowed them to charge employers a premium for access to candidate

information [17][18].

3.3. The 2000s

As the number of online job boards continued to grow, job advertisement
aggregators, such as Indeed, gained prominence in the 2000s. These aggregators collected
job listings from various sources and presented them on a single platform, making it easier
for job seekers to search and apply for positions. The increased use of job aggregators led
to a more cost-effective model for online recruitment, as employers were only charged for

the clicks on their job ads, rather than a flat fee for posting [18].
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3.4. The 2010s and beyond

In the 2010s, job portals have become increasingly sophisticated, offering a wide

range of features and services beyond just job postings. These include:

- Applicant tracking systems.

- Candidate screening and assessment tools.
- Employer branding and company profiles.
- Personalized job recommendations.

- Social media integration.

- Mobile-friendly applications.

The integration of emerging technologies, such as artificial intelligence and machine
learning, has further enhanced the capabilities of job portals, Automating various aspects of
the recruitment process and providing more personalized and data-driven experiences for
both employers and job seekers. As the recruitment landscape continues to evolve, job
portals are expected to play an increasingly crucial role in connecting qualified candidates
with the right job opportunities, leveraging technology to streamline the recruitment

process and provide a more efficient and effective hiring experience [19][20].
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4. Current trends in online recruitment

The current trends in online recruitment indicate a positive outlook for the hiring landscape
in 2024. According to research, 39% of hiring leaders plan to increase their financial
commitment to recruitment next year, and 70% of U.S. job seekers express confidence in their
prospects of securing new employment. This optimistic trend is driven by the recovery of
economies and industries, leading to a surge in demand for skilled professionals across
various sectors. Technology has revolutionized the hiring process, and online recruiting is set
to take center stage in 2024. A substantial 58% of hiring decision-makers identified large
recruitment websites as their primary source for finding highly qualified candidates, with 92%

of active job seekers using these sites at least monthly [21].

Employers and job seekers share similar expectations from hiring platforms, and the

quality of the job seeker experience on these platforms plays a pivotal role in their job search
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journey. Al-driven innovations in hiring, such as resume matching, predictive analytics, and

chatbots for initial screening, are driving improvements in the hiring process [21].

Resume matching involves Al algorithms analyzing resumes to identify the most suitable
candidates based on skills, experience, and qualifications. Predictive analytics employs
machine learning models to analyze historical data and predict candidate success, enabling
recruiters to make more informed decisions. Chatbots, powered by Al, engage with candidates

in real-time, conducting preliminary assessments and providing instant feedback [21].

The global online recruitment market is expected to reach USD 58 billion by 2032, up
from USD 34 billion in 2022, indicating the growing importance of online recruitment
platforms. Additionally, the COVID-19 pandemic has accelerated the shift towards digital
recruitment, with 98% of organizations in the Philippines implementing HR changes,
including 74% adopting work-from-home setups and 48% changing their methods for finding

and interviewing job candidates [21].
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Figure 9 : A Study on Increase in E-Recruitment and Selection Process

In summary, the current trends in online recruitment point to a positive outlook for 2024,
driven by the integration of advanced technologies, the increasing reliance on large
recruitment websites, and the growing demand for skilled professionals across various

industries [21].
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5. Role of technology in recruitment

Technology has revolutionized the recruitment process, making it more efficient, effective,
and data-driven. From attracting candidates to onboarding new hires, technology plays a
crucial role in every stage of the recruitment lifecycle. Here are some key ways technology is

transforming recruitment:

5.1. Attracting candidates

Technology enables companies to reach a wider pool of candidates through online
job boards, social media platforms, and targeted advertising. Al-powered tools can
proactively source and match candidates based on their skills and qualifications, expanding

the talent pool and increasing the chances of finding the right fit [22].

5.2. Screening resumes

One of the most laborious parts of recruitment, resume screening, has been greatly
streamlined by technology. Screening software and Al-powered tools can quickly analyze
resumes, identify top candidates, and reduce the time spent on manual screening. This

allows recruiters to focus on more strategic activities and improve hiring efficiency [22].

5.3. Conducting interviews

Technology has made the interview process more convenient and flexible for both
candidates and recruiters. Video interviewing platforms enable virtual face-to-face
interviews at the convenience of both parties, offering candidates flexibility and allowing a

higher volume of interviews to be conducted without any drop in quality [22].

5.4. Assessing candidates

Online testing and assessment tools make it easy for candidates to demonstrate their
skills and competencies at their own convenience. These tools provide businesses with
concrete data to add to other information about candidates, such as resumes and interviews.
Al-powered assessment tools can monitor and analyze a wide range of skills and adjust for

the role and the business in question [23].
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5.5. Tracking candidates

Applicant tracking systems (ATS) keep track of all applicants throughout each stage
of the recruitment process, ensuring better organization and efficiency. An ATS covers all
recruitment stages, from sourcing to interviewing, and tracks the candidate's progress the

entire way [22].

5.6. Engaging candidates

Technology provides a seamless and user-friendly application process for candidates.
Features like mobile optimization, personalized communication, and self-service portals
allow candidates to easily apply for positions, track their application status, and receive
timely updates. This improves candidate engagement and satisfaction, leading to a positive

employer brand image [22].

5.7. Making data-driven decisions

Recruitment technology provides valuable insights and analytics on recruitment
metrics, candidate performance, and hiring trends. This data helps businesses make
informed decisions, identify areas for improvement, and optimize their recruitment
strategies for better results. While technology offers numerous benefits in recruitment, it's
important to maintain a balance with traditional, human-led strategies. Personal
interactions, intuitive judgment, and relationship-building are central to recruitment and
still play a crucial role. By striking the right balance between technology and human

insight, recruiters can leverage the best of both worlds to attract the best talent [24].

6. Challenges in existing job portals

While online job portals have revolutionized the recruitment landscape, they face several
challenges that hinder their effectiveness in connecting employers and job seekers. Here are

some of the key challenges faced by existing job portals:

6.1. Data volume and variety

Job portals need to aggregate and manage a vast amount of job data from various

sources, including company websites, job boards, and career pages. Handling the sheer
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volume and diversity of this data can be an overwhelming task for job portal administrators

[25].

6.2. Data accuracy and timeliness

Keeping job listings accurate and up-to-date is crucial for providing relevant
information to users. However, manually updating job data can be time-consuming and

prone to human errors, leading to outdated or inaccurate listings [26].

6.3. Data integration

Job portals often need to integrate with other systems, such as applicant tracking
systems (ATS), customer relationship management (CRM) tools, or analytics platforms.
Ensuring smooth integration and data synchronization between these systems can be a

significant challenge [27].

6.4. Data quality

Inconsistent job data formats, incomplete or missing information, and duplicate
listings are common issues that affect the overall quality of job portal content. Maintaining

high-quality data is essential for providing a satisfactory user experience [27].

6.5. Competitive edge

To stay ahead in the competitive job portal market, administrators need to offer
unique and valuable features to their users. Developing and implementing these innovative

features requires substantial time, effort, and resources [27].

6.6. Fraud and scams

Job portals can be vulnerable to fraudulent job postings and scams, which can
erode the trust of job seekers and damage the platform's reputation. Effectively

identifying and preventing such activities is a persistent challenge [26].
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6.7. Lack of personalization

Many job portals struggle to provide a personalized experience for job seekers,
failing to match them with the most relevant job opportunities based on their skills,

preferences, and career goals [27].

6.8. Limited Employer-Seeker interaction

Traditional job portals often lack features that facilitate meaningful interactions
between employers and job seekers, hindering the development of relationships and the

potential for successful hires [26].

To address these challenges, job portal providers are exploring innovative solutions, such
as leveraging advanced data extraction and enrichment technologies, implementing robust
data quality control measures, and developing more personalized and interactive platforms.
By addressing these challenges, job portals can enhance their effectiveness in connecting
employers with the right talent and providing job seekers with a seamless and rewarding

experience.

THE BIGGEST CHALLENGES THAT JOB SEEKERS FACE

CRAFTING YOUR NO INSIDER NOT BEING NO REVERT FROM
RESUME INFORMATION NOTICEL COMPANIES

Figure 10 : The biggest challenges that job seekers face

27



Chapter 2: Recruitment and Job Portals

7. Potential for Chatbots in recruitment

Chatbots are revolutionizing the recruitment industry by automating various tasks and
enhancing the candidate experience. These Al-powered virtual assistants have immense
potential to streamline the hiring process and improve overall efficiency. Here are some key

areas where chatbots are making a significant impact:

7.1. Candidate engagement

Chatbots excel at engaging with candidates throughout the recruitment process,
providing 24/7 support and immediate responses to inquiries. They can handle a large
volume of interactions simultaneously, ensuring that no candidate falls through the cracks

[28].

7.2. Pre-screening and qualification

By leveraging natural language processing (NLP) and machine learning algorithms,
chatbots can effectively pre-screen candidates based on their skills, experience, and
qualifications. They can ask targeted questions, analyze responses, and provide insights to

recruiters [29].

7.3. Interview scheduling

Chatbots can automate the interview scheduling process, allowing candidates to
select available slots that suit their preferences. This not only saves time for both

candidates and recruiters but also ensures a smooth and efficient scheduling process [30].

7.4. Employer branding

Chatbots can help companies enhance their employer brand by providing a positive
and engaging candidate experience. They can share information about the company

culture, values, and benefits, creating a memorable impression on potential hires [30].
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7.5. Candidate support

Chatbots can provide support to candidates by answering frequently asked questions,
offering guidance on the application process, and providing updates on the status of their
application. This level of support can significantly improve the candidate experience and

reduce the workload for recruiters [29].

7.6. Data collection and analysis

Chatbots can collect valuable data from candidates, such as their skills, experience,
and preferences. This data can be used to generate insights, identify trends, and make data-

driven decisions in the recruitment process [31].

7.7. Multilingual support

Chatbots can communicate in multiple languages, making them accessible to a diverse
pool of candidates. This feature is particularly useful for companies operating in global

markets or looking to attract international talent [31].

As the adoption of chatbots in recruitment continues to grow, it is clear that they have
immense potential to transform the industry. By automating repetitive tasks, enhancing
candidate engagement, and providing valuable insights, chatbots can help companies attract,

engage, and hire the best talent more efficiently than ever before.
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The future of recruitment

A global chatbots market will grow by
30% in 2020.

(g

TalentLyft "

Source: ResearchAndMarket

Figure 11 : A study of the evolution of chatbots market in 2020

8. Summary of recruitment and job portals

Job portals have become an integral part of the modern recruitment process, providing a
centralized platform for employers to connect with a vast pool of qualified candidates. These

online job boards offer numerous benefits for both recruiters and job seekers.

For recruiters, job portals enable efficient sourcing and screening of candidates. Advanced
search and filtering capabilities allow them to quickly identify the most relevant applicants
based on specific criteria like skills, experience, and location. Job portals also provide
opportunities for companies to promote their employer brand and showcase their unique work
culture and benefits. This helps attract top talent and improve the overall quality of the
candidate pool. From the job seeker's perspective, job portals offer unparalleled convenience
and accessibility. Candidates can easily browse through a wide range of job listings, set up
personalized job alerts, and apply for positions with just a few clicks. The ability to showcase
their resumes and qualifications to a large number of potential employers increases their

chances of finding the right fit.
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While job portals have revolutionized the recruitment landscape, they also face some
challenges, such as managing large volumes of data, ensuring data accuracy and timeliness,
and providing a personalized experience to both employers and job seekers. Emerging
technologies like chatbots, Al-powered resume screening, and predictive analytics are helping

job portals address these challenges and enhance the overall recruitment experience.

As the job market continues to evolve, the role of job portals in connecting talent with
opportunities is expected to grow even more crucial, making them an indispensable tool for

both recruiters and job seekers.

9. Conclusion

This chapter outlines essential concepts in job offer portals , it presents how the
recruitment landscape has undergone significant changes in recent years, with the rise of
online job portals and the increasing use of technology in the recruitment process. Then, it
cover the potential of chatbots and conversational AI to address many of challenges,
automating various aspects of the recruitment process and providing a more personalized and

engaging experience for both employers and candidates.
In the next chapter, we will present a brief overview of the modeling language UML and

proceed with the development of the conceptual study of our proposed chatbot-based job offer

portal called “Shigoto”.
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Chapter 3: Conceptual study of Shigoto

1. Introduction

The creation of a platform must be preceded by a thorough analysis and design
methodology, which formalizes the preliminary stages of development to ensure the final
product meets the customer's needs. This chapter presents the conceptual study of the

proposed online portal named “Shigoto™.

2. Definition and History of UML

The analysis phase makes it possible to list the expected results, in terms of functionalities
and the design phase makes it possible to describe in an unambiguous way, most often using a
modeling language, the operation, the future operation of the system, in order to facilitate its

realization, the following sections describe the UML modeling language.

UNIFIED
MODELING
LANGUAGE-.

Figure 12 : UML Logo

The UML language (Unified Modeling Language) is a modeling language that aims to
facilitate transactions, during the development of a project, from the original need to the
implementation phase. This language is defined as a graphical and textual modeling language
intended to understand and define needs, specify and document systems, sketch software
architectures, design solutions and communicate points of view. UML models all the data and

the treatments by elaborating different diagrams [32].

3. Project presentation

As with any project, the creation of an online portal requires the prior drafting of
specifications defining the objectives to be met. The following sections present an analysis of
the job portal we are going to develop, with the aim of clearly defining its vocation, objectives

and targets.
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The portal is called "Shigoto", a Japanese word meaning "work", and we have taken our
inspiration from the mentality of the Japanese people, known for their organization and

discipline at work.

+  General objectives of the Shigoto portal

Shigoto is The Chatbot-Based Job Offer Portal designed to streamline the job search
and recruitment process by integrating advanced chatbot technology. This portal caters to
three primary user roles: Job Searchers, Employers, and Portal Administrators. The chatbot
provides personalized assistance, real-time interactions, and enhanced user experience
throughout the job application lifecycle. Here in the following a summary of its main

objectives:

* Enhanced user experience

Provide intuitive and user-friendly interactions through a chatbot interface, making the job

search and application process seamless and engaging for job searchers.

 Efficient job matching

Utilize Al-driven recommendations to match job searchers with relevant job listings based

on their profiles, preferences, and application history.

¢ Streamlined recruitment process

Enable employers to post job listings, review applications, and schedule interviews

efficiently through automated assistance from the chatbot.

¢ Real-Time assistance

Offer real-time support and guidance to users (job searchers, employers, and

administrators) by addressing their queries and facilitating various tasks within the portal.

¢ Administrative control

Provide portal administrators with tools to manage user accounts, oversee job listings,

monitor system performance, generate reports, and configure the chatbot.
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4. Actors

We define three main players: Portal administrator, Job seeker and Employer
4.1. Portal administrator tascks

« Manage Users (Add/Remove/Update Job Searchers and Employers)
« Manage Job Listings (Add/Remove/Update Job Listings)

« Manage Chatbot Configuration
4.2. Job Seeker tascks

« Create/Update Profile

« Search for Jobs

« Apply for Jobs

« Receive Job Recommendations

« Chat with Chatbot for Assistance
4.3. Employer tascks

« Create/Update Company Profile
« Post Job Listings

« Manage Job Listings

« Review Applications

« Chat with Chatbot for Assistance

« Receive Candidate Recommendations

5. Use case diagrams

We have opted to use actors to depict the use cases as it is the simplest method for
creating these diagrams. This approach allows us to easily identify all the requirements,

reduces the risk of overlooking any details, and is more user-friendly.
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* Use case diagram related to portal administrator actor:

use case diagram for porial administrator actor

= .  ssoends
e aetends T

2

asends.

g IEnde 7

manage job histing e sinciude=

aincludes

ainciudes

Figure 13 : Use case diagram for ‘“Administrator”
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+ Use case diagram related to employer actor:

use case diagram for employer

,,
‘\\\ 1_'-.‘___‘- .

‘e GinCudes =

wincludes 5 4

R

Figure 14 : Use case diagram for “Employer”
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+ Use case diagram related to Job seeker actor:

use case diagram for job searcher

~

job searcher Qh\_\—x\m _ includes -

Figure 15 : Use case diagram for “Job seeker”
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6. Sequence diagrams

Describing the specific scenarios of a use case is an effective way to illustrate the
communication between objects working together to accomplish a specific function in the
system. This approach emphasizes the sequence of message exchanges between the objects

involved.

a. Login diagram

sd Login J

/Q\ Client Server Database

Lifelinel: User

1: Enter Email and password '

U 3 : Send request login(Email, password) i

2 : Click "login” button

4 : validate credentials

(<5 T Retum validation resuit

seq CombinedFragmentl : ; i
4 : g / (successful authentification)

: FS "6 T Retum success response
' 7 : Redirect to dashboard T
(Failed authentification) L L L L L L L
' b a
: 8 : Return Error response L]

9 : Display error message

Figure 16 : Sequence diagram for “Login”
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b. Manage Job searcher diagram

sd Job zearcherz J

% Webapp Server

Database

"6 - Display job searchers liss

Lifelinel: Admin : : :
View 5 5 |
¢ 1: Request for view jobs sarchers 2 Fetch job searchers ists : '
H hall = 3 : Query job s=achers L

1

5~ Return job searchers lists

tumn job searchers hists

T : Emer job s2archer details

<

8 : Click "Add" button

i

<

=|-;J 5 : Send add job searcher request
'l_! 10 - Insart job searcher details

-
>

"'20 Dizplay success message

e} 127 Rewm success resoonze | ;
13 : display success message ! : :
Upcar J : : i
14 : Enter update detsils : : :
; 15 - Click Tupdat=" button I 16 : Send update request : ) o
: :L.i 17 : Update job searcher details_
| e

18 : confirm update

Dmg ]

¢ 21 Salect job searcher o delete

22 : Click "delete” button

""27 " display success message

23 : Send delete request

-

24 : Delete job searcher record

k

.................................. 4

26 : Rewrn success responde

Figure 17 : Sequence diagram for “Manage job searcher”
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c. Apply for jobs diagram

sd Apply for job ] %

JobSeeker: Actorl H

Search for jobs J : H
: 1 : Enter search criteria ' '
: 2 - Click “search” bution : i

3 - Send search request > 4 Query jobs based on criteria

isplay job listings

job details :
: 8 : Select a job listing - :
: 1 9 - Fetch job details <+ 3
: vu 10 - Query job detmils =
: : 2 e e . e e e e e e s o
: : f 11 Return job details
: et
H H 12 : Reum job details H

Apply for job :

' 14 - Click "apply”
ST ':'éhbl&'a}éﬁién’éﬁ'fh’r?ﬁ'""'"U :
: 16 : Submit application form : i
'U 17 : Send ication reguest H
'] | 18 : Insernt ication details

: R b L
3 5 19 : Confirm application inserion A

Figure 18 : Sequence diagram for “Apply for jobs”
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d.

Manage job listing diagram

R

Admin: Actorl

sd Manage job listings J

1 : Request to view listings

'U 2 : Fetch job listings

—L! 3 : Query job listings |

"4 Rewm job lisings

7 : Enter job listings details

8 : Click "add job listing" H

| 9 : Send add job listing request

12 : Return success response

isplay success message

| 10 - Insert job listing details

"1 Confirm insertion

Update Job listing J

14 : Select Job listing to update

15 : Enter updayes details

16 : Click "updare”

721 Display success message

17 : Send update request

20 : Return success response

18 : Update job listing details

18- Confirm update

Delete jpb listing

! 22 : Select job listing to delete

23 : Click "Delete”

28 : Display success message

'L! 24 : Send delets request

27 : Return success response

25 : Delete job listing record

“26 - Confirm deletion

Figure 19 : Sequence diagram for “Manage job listing”
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7. Textual description

7.1. For a user: employer and job seeker

a.

b.

Use case name: Create a user profile

Summary: This use case allows a user of the portal to create their profile during

their first use.

Actor: job seeker/employer

. Precondition:

a. The user does not yet have an account on the electronic portal.

Postcondition:

 The user profile is created successfully.

Main Scenario:

1. The user accesses the account creation interface.

2. The system displays the account creation form (name, email address, password,
etc.).

3. The user fills out the form and indicates whether they are a job seeker or employer.

4. The system creates the profile with the provided information.

5. The system confirms the successful creation of the profile.

Alternative Flow:
* A3: If the job seeker/employer enters incomplete or incorrect information:
o The system displays an error/warning message indicating the missing or
incorrect fields.

o The scenario resumes at step 3.
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7.2. For a user: administrator

a.

b.

Use case name: View job listings
Summary: This use case allows administrator of the portal to view the job listing

Actor: administrator

. Precondition:

¢ The administrator accessed their account.

Postcondition:

* The job listings is viewed

Main Scenario:

6. 1. The administrator request to view job listings
7.2. The wev application fetch job listings from server
8. 3. The server query job listings from database

9. 4. The database return job listing

10. 5. The web application display job listings

7.3. For a user: administrator

a.

b.

Use case name: Update job listings
Summary: This use case allows administrator of the portal to update a job listing

Actor: administrator

. Precondition:

*The administrator accessed their account.

Postcondition:

*The job listings is updated
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f.

Main Scenario:

1. The administrator select the desired job listings

2. The administrator enter updated details

3. The administrator click “update job listing”

4. The web application sent the request to server

5. The server sent the updated job listing to database
6. The job listing is updated within database

7. Displaying “success message”

7.4. For a user: administrator

a.

b.

Use case name: Delete job listings
Summary: This use case allows administrator of the portal to delete a job listing

Actor: administrator

. Precondition:

*The administrator accessed their account.

Postcondition:
*The job listings is deleted

Main Scenario:

1. The administrator select the desired job listings
2. The administrator click “delete button”

3. The web application sent the request to server
4. The server sent the request to database

5. The job listing is deleted from database

6. Displaying “success message”
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7.5. For a user: Employer

a.

b.

Use case name: Post job
Summary: This use case allows the employer to post the job

Actor: employer

. Precondition:

*The employer accessed their account.
Postcondition:

*The job is posted

f. Main Scenario:

1. The employer enter job details

2. The employer click “add button”

3. The web application sent the request to server
4. The server sent the request to database

5. The job listing is added to the database

6. Displaying confirmation message of adding

7.6. For a user: Employer

a.

b.

C.

Use case name: Review applications
Summary: This use case allows the employer to review job request

Actor: employer

d. Precondition:

*The employer accessed their account
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e.

Postcondition:
*The list of job requests

Main Scenario:

1. The administrator request to view job listings

2. The web application fetch job listings from server
3. The server query job listings from database

4. The database return job listing

5. The web application display job listings

7.7. For a user: job seeker

a.

b.

Use case name: Applay for a job
Summary: This use case allows the job seeker to apply for a job

Actor: job seeker

. Precondition:

* The job seeker accessed their account
Postcondition:
*The job application is posted

Main Scenario:

1. The job seeker click “Apply” button

2. The web application display the application job form

3. The job seeker sent application form (resume + cover letter)
3. The web application sent the request to server

4. The server sent the request to database

5. The job application is added to the database

6. Displaying confirmation message of adding

46



Chapter 3: Conceptual study of Shigoto

8. Class diagram

User

uzerID): int
name: string
email: string
pazzword: string

Togin(l: void
logout(: void
updateProfile(: void

Interact with
Fortal Administrator Job Searcher Employer
manageTzers{)void createErofiel): void create CompamTroRlel}: void
manageJobLizting: (- void search]obs () void postfobListing:(: void
monitorSEteml): void applyJobsl: void managefohLiztings (: void
generateReports(): void track Application(): void reviewApplicationz(): void
manageChathot{): void save]obListing(): void schedulelnterdess () void
handl=Complaint(): void manageNotification: (}:void manageNotification:z(): void
1.1 1.1
subamit
1.1 oreate
ChatBot
chathotID: int
configuration: String responzes:
Lizt<String> Fi i
azziztUzer(l void — isti
updateRespanzes(): void . I{lﬂ!Ap].lhr.:unn D igtnl'.l Listing
generate Recommendations(): 2bplicationlD): fnt tie: String description: Sting
void J:lca.«:{:]:L.{fIIIIIJ:i.ﬂt - Bave requirements: Stigl-1
1.1 status: String location: Sm
TIEW * | dateApplied: Date {!D:I:I:I.Pa.t.l‘_.i?:li nt ;
applvFogobil:void cr«:atcli_mg] : 1-51:.1
updateApplication Statu: (): void ulﬂdatﬂjﬁ_m@]: veid
viewApplicationStans(): void deleteListing (): void

Figure 20 : class diagram
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9. Conclusion

The overall objective of UML and its various models is to allow the generalization of the
design and architectural aspects of the program, and to provide a quick understanding of the
program to other external developers. This is what we have discussed in this chapter, after this
conceptual study we will focus in the following chapter on the realization and implementation of

our proposed chatbot-based job offer portal.
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1. Introduction

In the previous chapter, we discussed the conceptual study of our platform. This chapter
focuses on the implementation phase of the project. We will explain the technical decisions we
made regarding the software and hardware tools used to develop our model. Additionally, we will

showcase some of the website interfaces that we have designed.

2. Work environment and development tools

2.1. Hardware tools
+ To accomplish our work, we used the following hardware configuration:
= CPU: 2x Intel(R) Xeon(R) CPU @ 2.30GHz
RAM: 12 GB
Disk : 55 GB
GPU : Tesla T4

+ Personal Hardware :
= CPU : Intel(R) Core(TM) i5-1040F CPU@ 2.30Ghz
= RAM : 24GB 3200 MHz DDR4
= Disk : 1T HDD
* GPU: GTX 1650 SUPER 4GB OC
= QOperating System : Microsoft Windows 11

2.2. Software tools
1.2.1. HTML

HTML, which stands for HyperText Markup Language, is the markup language
used to create web pages. It is a basic language for creating content on the World Wide
Web. HTML allows for the structuring and formatting of web page content using tags (or
elements) to define the meaning and presentation of various elements such as text,

images, links, forms, etc.
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Figure 21 : HTML Logo

2.2.2. CSS

CSS, or Cascading Style Sheets, is a stylesheet language used to define the
presentation and formatting of an HTML or XML web page. It allows the separation of a
web page's structure from its presentation, making it easier to create aesthetically

appealing and consistent websites.

Figure 22 : CSS Logo

2.2.3. JavaScript

JavaScript is a high-level, object-oriented, interpreted programming language. It is
primarily used to develop interactive and dynamic web applications. Unlike HTML
(HyperText Markup Language) which is used for structuring web content and CSS
(Cascading Style Sheets) for formatting, JavaScript enables the creation of interactive

features, managing application logic, and server communication.
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Figure 23 : JavaScript Logo
2.2.4. PostgreSQL

PostgreSQL, often simply called "Postgres," is an open-source relational database
management system. It is based on the relational data model, where data is organized
into tables with rows and columns. PostgreSQL supports the SQL (Structured Query
Language) for interacting with data and offers many advanced features for data

management.

PostgreSQL

Figure 24 : PostgreSQL Logo

2.2.5.SQL

SQL (Structured Query Language) is a programming language specifically
designed to interact with relational databases. SQL is a query language that allows
manipulation and management of relational databases. It was developed in the 1970s by

IBM and has since become an industry standard for database management systems
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(DBMNS). It is used to perform various operations on data stored in a database, including

creation, updating, deletion, and retrieval.

= sol

Figure 25 : SQL Logo

2.2.6. Python Programming Language

Python is robust and user-friendly programming language created by Guido van
Rossum and first Realized in 1991. It has simple and effective object-oriented
programming techniques and high-level data structures. Python is an ideal language for
scripting and rapid application development in many domains and on most platforms

due to its easy syntax, dynamic typing, and the fact that it is interpreted.

Python is one of the most popular programming languages used by developers today,
and it is by far the most used language in the field of Artificial Intelligence, most of the
NLP and machine learning libraries are available in Python, and thus it is the best choice

for our case.

Figure 26 : Python Logo
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2.2.7.Vs Code

Visual Studio Code (VS Code) is a source code editor and an integrated
development environment (IDE) of Microsoft. It is open-source and cross-platform,
meaning it runs on Windows, Linux and Mac. It was designed for web developers, but it
supports many other programming languages such as C++, C#, Python, Java, etc. It
offers many features like syntax highlighting, auto-completion, error highlighting, code
navigation, debugging, versioning, integration with Git, and many more. It is also
extensible using a wide variety of extensions developed by the community, allowing

developers to customize the editor according to their needs.

Figure 27 : Vs Code Logo

2.2.8. Django

Django is a Python framework that makes it easier to create web sites using
Python. It takes care of the difficult stuff so that you can concentrate on building your
web applications. Django emphasizes reusability of components, also referred to as DRY
(Don't Repeat Yourself), and comes with ready-to-use features like login system,

database connection and CRUD operations (Create Read Update Delete).

dj
Figure 28 : Django Logo

53



Chapiter4: Implementation

3. A Glimpse at our proposed portal
In what follows, we will present an introduction to certain pages of our website:
3.1. Home page

The home page features an introduction to Shigoto with options for full-time, part-time,
and internship job searches. It also displays real-time statistics on candidates, jobs posted, jobs

filled, and companies.

Shigoto

Connecting Talent with Opportunity

Shigoto: On the Go

Select Job Type v

Figure 29 : Home Page

3.2. Job listings page

This page lists available job opportunities with filters for job type, location, and

company. Users can search and apply for jobs here.
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Shigoto

Search Result

Search Result

Cashier

Cashier at my restaurant

Figure 30 : Job Listings Page

3.3. Subscriptions page

This page provides subscription options for users and employers, detailing the benefits

of each subscription plan.

Pricing Plans

STANDARD FEATURED PROFESSIONAL
1000 © 2000 6500
Subscription Badge Subscription Badge Subscription Badge
No ADS No ADS No ADS
No Commission No Commission No Commission
Unlimited Publishing Unlimited Publishing Unlimited Publishing
Services Services Services
Job Advertisements Job Advertisements Job Advertisements
Community Member Community Member Community Member
Dedicated Technical VDedicated Technical

Support Support
Purchase
/Special Events V/Special Events

VV/Special Solutions And

Services
Purchase
VV/Training Courses
Purchase

Figure 31 : Subscriptions Page
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3.4. About Us page

The About page outlines currently the founders of Shigoto and the company history.

Team Members

Meet Our Founder

Hebhoub Nail Gadouche Hamza Rehamnia Rabah Saaddjaballah Anis

Lead Developer

Lead Designer Content Writer Accountant

Figure 32 : About Us Page

3.5. Q&A page

A frequently asked questions (FAQ) section addressing common inquiries from both job

seekers and employers.
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K Shigoto

We are a group of young people who want to enter the
field of entrepreneurship through the portal of this
purposeful platform that helps society find the way and

path towards the future.

Go to Home

Figure 33 : Q&A Page

3.6. Chatbot panel page

The chatbot panel on the Shigoto website features an Al assistant for user inquiries about
job listings, applications, and company info. It helps users navigate the site, find job
opportunities, and receive personalized recommendations. The panel includes text input and

automated response suggestions to enhance user experience.
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Shigoto Stats

Shigoto

User

Real time counter what's this site about

Yanel

This website is a platform called
Shigoto that connects talent with
job opportunities. You can find full-

1 0 0 time, part-time, and internship
positions on thessite. If you are
looking for ajob or looking to hire,
Shigoto makes it easier than ever.
Feel free to explore the job listings
and resources available on the
website to find the right
opportunity for you. If you have an
specific questions or need
assistance with anything on the
site, feel free toask!

Candidates Jobs Posted Jobs Filled

Powered by Useful Chatbot

ﬁ

Figure 34 : Chatbot Panel Page

3.7. Login page

The login page of the “Shigoto” website allows users to access their accounts by
entering their email and password. It includes options for users to reset their password if
forgotten and to register for a new account if they don't have one. The page is designed to

ensure secure and easy access to personalized job search and application features.
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Shigoto

Log In

Log In

Email

Email

Password

Password

Figure 35 : Login Page

3.8. Employer Sign up page

Employer/Sign Up

Sign Up

Sign Up To Shigoto

Company Name

Enter Company Name

Company Address

Enter Company Address
Email

Enter Email

Password

Enter Password

Confirm Password

Pacfions Bamnsainied

Figure 36 : Employer Sign up Page
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3.9. Employer dashboard page

Dashboard

[BELLLLETG ]

My All Job

Job Title Posted Date Date expiring Status Applicants Actions

Cashier Jun 27, 2024 Jul 21, 2024 [ ot | ootcte |

Figure 37 : Employer Dashboard Page

3.10. Employee Sign Up page

Employee/Sign Up

Sign Up

Sign Up To Shigoto

First Name

Enter First Name

Last Name :

Enter Last Name
Email

Enter Email
Passwerd

Enter Password

Confirm Password

Confirm Password
OMale O Female

Figure 38 : Employee Sign Up Page

60



Chapiter4: Implementation

3.11. Employee dashboard page

Dashboard

Dashboard

Bookmarked Job Aplied Job

Aplied Posts

You have not any applied job yet I

Figure 39 : Employee Dashboard Page

4. Conclusion

In this chapter, we first presented the environment and tools used to implement and develop
our website. Subsequently, we presented some interfaces of the use cases for the developed

website
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General conclusion

This thesis has explored the development and implementation of a chatbot-based job offer
portal, aimed at enhancing the user experience and efficiency of online recruitment processes.
Through a comprehensive analysis and systematic methodology, we have demonstrated how

integrating a chatbot can address the prevalent challenges in traditional job portals.

The chatbot's ability to provide personalized, real-time assistance and simplify navigation has
shown significant potential in improving user satisfaction and engagement. By leveraging Natural
Language Processing (NLP) and other advanced technologies, the chatbot can understand and
respond to user queries effectively, making the job search process more intuitive and accessible.
The use of Unified Modeling Language (UML) for system design has been instrumental in
visualizing the architecture and interactions within the system, ensuring a well-structured and
coherent development process. This has facilitated the seamless integration of the chatbot with

the job offer portal, resulting in a robust and scalable solution.

It is not easy to support a web portal with a chatbot, this required us to think about technical
aspects that are not simple, and this coincided with the priority of completing the incubator
manual, which addresses another aspect of the project, namely the economic aspect, the latter
required a lot of effort and time to know how to do it, for this the development of the project is
still in its infancy, we are thinking of supporting it with several functions such as chat, which in
turn will help open communication channels between organizations and job seekers on the one
hand, and between organizations and the site administrator on the other hand.Additionally,
expanding the chatbot's multilingual support can broaden its accessibility to a diverse global user

base.

Overall, this thesis has established a solid foundation for the implementation of chatbot-based job
offer portals, demonstrating their potential to revolutionize the job search and recruitment
landscape. As technology continues to advance, the integration of intelligent chatbots in various
domains will likely become increasingly prevalent, offering new opportunities to improve user

experiences and operational efficiencies.
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We are a group of young people who want to enter the
field of entrepreneurship through the portal of this
purposeful platform that helps society find the way and
path towards the future.
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My All Job
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BILANS

ACTIF

REALISATION PREVISION
N-2 N-1 N N+1 N+2 N+3

En milliers
DzZD

Immobilisation
Incorporelles

Logiciels et site web 0 0 20,000.00 20,000.00 | 20,000.00 | 20,000.00
Immobilisation
Corporelles
Equipements
informatiques 0 0 500,000.00 | 100,000.00 | 50,000.00 | 50,000.00
Eq“‘ﬁﬁg’;‘“‘e 0 0 250,000.00 10,000.00 | 10,000.00 | 10,000.00
TOTALACTIF 0 0 770,000.00 |130,000.00 |80,000.00 | 80,000.00
PASSIF
CAPITAUX PROPRES 0 0 5,000,000.00 - - -

TOTAL PASSIF 0 0 5,000,000.00 - - -
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COMPTE DE RUSULTAT PREVISIONNEL

REALISATION

PREVISION

En milliers
DZD I A A AR
Vente et produits 574,900.00 | 6,000,000.00 | 6,5500,000.00 | 6,700,000.00
annexes
Production de
I'exercice
locationdulocal | O | O | 840,000.00 | 840,000.00 | 840,000.00 | 840,000.00
Aménagement du
ol 0 | 0 | 100,000.00 : : -
ficbergamentsir | 0 | 0 | 156,00000 | 156,000.00 | 156,000.00 | 156,000.00
A 0 | 0 | 200,000.00 | 200,000.00 | 100,000.00 | 50,000.00
Frais d'exploitation | 0 | 0 | 600,000.00 | 600,000.00 | 600,000.00 | 600,000.00
Assurance des
Squipements 0 | 0 | 37,500.00 37,500.00 37,500.00 37,500.00
Comptables légaux
S 0 | 0 | 82000.00 82,000.00 82,000.00 82,000.00
Consommationde | o | 0 |1,175,500.00 | 1,075,500.00 | 1,075,500.00 | 1,025,500.00
Valeur ajoutée
d'exploitation
Charges de
ersonnel 0 | 0 | 1,920,000.00 | 1,920,000.00 | 1,920,000.00 | 1,920,000.00
Impots et taxes et
ot | 0 | 0 | 489,600.00 | 489,600.00 | 489,600.00 | 489,600.00
RESULTAT
NET DE 0 | 0 | 2,409,600.00 | 2,409,600.00 | 2,409,600.00 | 2,409,600.00
L'EXERCICE

Vérification de

I'equilibre

- 1,361,700.00

Actif/Passif
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