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Abstract-

This paper proposes a Smart Job Al System that is an
intelligent system that uses Artificial Intelligence and Natural
Language Processing techniques to improve and facilitate the
process of job hunting and application for users. The system
uses resume parsing and skill parsing techniques, web scraping
for collecting jobs, and recommendation systems based on
similarity for personalization. The system is designed to
automate job applications and has an artificial intelligence
chatbot for better usability. The system is developed using
FastAPI, Next.js, and SQLite for better scalability to manage
data. The system has shown better accuracy and efficiency in
processing compared to traditional systems. The proposed
system is a one-stop solution for users and is future-proof for
enhancements in this area.
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I. INTRODUCTION

A. Background and Motivation

As the digital economy continues to expand, the process of
finding a job has become a more complex process. Traditional job
search sites have traditionally used keyword-based searches that
do not always yield satisfactory results. However, with the advent
of Al, machine learning, and Conversational Al, there is now a
real opportunity to develop a more intelligent job search system.
This project will be aimed at developing an intelligent job search
system using Fast API, React, SQLAIchemy, Node.js, and a
Conversational Al chatbot.

B. Problem Statement

Job seekers face difficulties due to a disjointed job market
across platforms such as LinkedIn, Indeed, and Glassdoor. The
current systems make use of simplistic keyword-based searching
without taking into account semantic relevance. This leads to
information overload. There is a need for a unified platform that
includes features such as real-time job aggregation, Al-based
recommendations, application tracking, and conversational
interaction. The second issue is the lack of transparency in
algorithm-based job recommendations, where the user is not
aware of the reasoning behind the recommendation.

C. Objectives

The objectives of the project include developing an Al-based
Smart Job Aggregator system. This system will aggregate real-
time job postings from various sources and provide them on a
single platform. Other objectives include developing a
personalized  recommendation  system, integrating a
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conversational Al chatbot for natural conversations, and
developing a powerful FastAPI and SQLAIlchemy backend
system along with a responsive React frontend system.

D. Scope of the Project

The project involves full stack development using Fast API,
React, SQLAIchemy, Python, and Node.js. The project involves
a job aggregation feature, an Al-based recommendation engine, a
Conversational Al chatbot, and user account features. The
platform will allow access to multiple devices and will undergo
unit testing, integration testing, and user acceptance testing. The
project does not involve physical recruitment services, employer
portals, or human chat.

Il. LITERATURE REVIEW
Study.1

Researchers have also tried to improve the aggregation of jobs
through Artificial Intelligence. In this context, Chen [1] has
discussed an Atrtificial Intelligence-based aggregation of job
metrics, emphasizing the significance of integrating data through
Artificial Intelligence for an enhanced experience of discovering
jobs across different platforms.

Study.2

Another aspect that has gained significance in the development of
modern recruitment systems is the inclusion of chatbots. Doe [2]
has discussed the significance of chatbots for developing a user
experience through data collection via chatbots. This has helped
users articulate their needs in a natural way, thereby providing a
richer experience.

Study.3

System performance is also a critical aspect of developing large-
scale systems. Alvarez [3] has discussed the significance of
asynchronous systems for handling web applications that operate
at a very high speed. This is critical for developing a system that
aggregates jobs in real-time.

Research Gap

Although there is a lot of advancement in individual areas
such as aggregation, chatbot interaction, NLP, and scalability of
the system, most of the existing solutions are only focusing on
individual components. There is a need for integrated systems that
include all the components in a single solution..
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Proposed solution

This research aims to fill this gap by designing a system
that unifies job aggregation, Al-based recommendation, chatbot
interaction, and system scalability under one intelligent system.

I1l. PROPOSED METHODOLOGY

A. Overview of the Proposed System

The system proposed in this research is called Job Al. It
creates a continuous feedback loop by using FastAPI and
asynchronous client rendering with React and Next.js to provide
a seamless and interactive user experience for searching jobs. The
system uses a Conversational Al Chatbot to improve user
interaction by asking intelligent questions about missing search
parameters. It aims to learn from user interactions and improve
the accuracy of recommendations over time..

B. Three-Tier Architecture

The architecture is based on a traditional three-tier design for
clear separation of responsibilities. Table | provides a summary
for each tier

TABLE I. Three-Tier Architecture

Tier | Layer Technology

1 Client (Presentation) React / Next.js, TailwindCSS

2 Application (Business | FastAPI (Python), Node.js / Express
Logic)

3 Database SQLAIchemy ORM, PostgreSQL /
(Persistence) SQLite

C. Architectural Design Principles

The Job Al system provides a solid base for the secure and
reliable handling of high-volume transactions. Asynchronous
event loop patterns using FastAPI handle all I0-bound operations
at high speed, providing exceptional scalability under high
concurrency situations. Robust encapsulation patterns ensure that
all side effects are carefully controlled with the standardization of
unit testability for all backend modules.

D. Scalability and Performance Optimization

Modern cloud-native architectural patterns have proven their
ability to scale under varying user loads in a controlled and cost-
effective manner. Robust caching patterns implemented at both
the API gateway level and database query level have a significant
effect in reducing response latency. Algorithmic optimizations
have ensured that complex job matching heuristics are translated
to efficient memory access patterns, making the recommendation
engine respond rapidly to high data growth scenarios.

IV. SYSTEM ARCHITECTURE
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The proposed architecture consists of the following

components:

A. Frontend Layer (React JS)

o The system begins with the frontend, which is
implemented using React JS.

o There are various ways for users to interact with
the system; for example, users can input a query
for a job, upload a resume, or select their
preference.

o The frontend will send an HTTP request to the
backend

B. Backend Layer (FastAPI)

o The backend is handled by FastAPI, which
receives all the incoming requests.
o It processes the request by:
o  Extracting the query
o Sending the query to the Al module
o Itacts as a bridge between the frontend, the Al
module, and the various sources for the job data.

C. Al Processing Layer (Gemini Al)

o The query is sent to the Al processing part.
o It performs the following tasks:
o Analyzing the query (query
understanding)
o Generating the job recommendation
based on the query and the skills entered
o It generates an intelligent response for the job
matching.

D. Job Scraping Layer
o Using API keys, the system accesses the various

job sites.
o It scrapes the jobs from the web sites.

E. Data Aggregation Layer

o The scraped jobs are aggregated.
o Itstores the jobs in a structured format.

o It ensures the availability of all the jobs at one
place.

F. Al Filtering & Ranking

o The aggregated jobs are Filtering using Al.
o The jobs are ranked according to the user profile
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G. Response Generation

o The response is sent to the backend (FastAPI).

« The backend sends the response generated by the
Al to the frontend.

o The user sees: Recommended jobs

V. VARIOUS PHASES / METHODOLOGIES

A. Data Collection Phase

In this phase, data related to the jobs is collected from
different sources, such as job portals and company websites. Web
scraping techniques are used for data collection, which include
details such as the title of the job, the name of the company,
location, skills, and description of the job.

B. Data Preprocessing Phase

This phase is used for cleaning the data collected in the
previous phase. Any duplicate data is removed, and missing data
is handled accordingly. This phase also includes the cleaning of
text data, which is done by removing unwanted data from the
resume and the description of the job.

C. Feature Extraction Phase

This phase is used for extracting the most important feature
from the data collected from the resume and description of the
job, which is done through Natural Language Processing (NLP)
techniques. This feature is used for understanding the needs of
the user.

D. Text Representation Phase

This phase is used for representing the extracted data in
numerical form, which is done through techniques such as TF-
IDF (Term Frequency-Inverse Document Frequency).

E. Matching and Recommendation Phase

The system uses a method called cosine similarity to find
the similarity between user profiles and job descriptions. Based
on this similarity, jobs are ranked, and the most suitable jobs are
recommended to the user. This phase ensures the accuracy of the
results.

F. Result Visualization Phase

The jobs recommended by the system are visualized
through a user-friendly interface. The user can view and apply
for jobs through this interface. The system ensures proper
visualization of the results.

VI. INPUT

A. Dataset Overview

The input data for the Job Al — Intelligent Job Search
Aggregator System includes the information provided by the user
and the information obtained from other sources related to jobs.
The information provided by the user may include the user's query
for a job search, the user's resume, the user's skills, the user's
qualifications, the user's experience, and the user's preferred
location for the job. In addition, the system collects information
related to jobs from other sources, which may include the name
of the job, the name of the company, the description of the job,
the required skills for the job, the salary for the job, etc.
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B. Dataset Statistics

e  Total Job Records ~10,000+ (aggregate of multiple job
sources)

Training Set: 70% of Total Dataset
Validation Set: 15% of Total Dataset
Test Set: 15% of Total Dataset

Total Unique Companies: 500+

Job Categories: IT, Finance, Healthcare, Marketing,
etc.

e  Features: Job Title, Company Name, Location, Skills,
Salary, Description, etc.

e  Data Type: Structured (Job Fields) and Unstructured
(Job Descriptions, Resumes)

e  Text Format: UTF-8 encoded text data
e Resume Format: PDF, DOCX, Text

e  Feature Size: Variable length text (processed using
embeddings)

e  Data Preprocessing Steps
C. Class Distribution
e  Total Number of Classes: Multiple Job Categories

e  Major Classes: IT, Finance, Healthcare, Marketing,
Engineering, etc.

e  Total Job Categories ~8-12 (depending on the dataset)
e IT Jobs ~35% of Total Dataset

e  Finance Jobs ~15%

e Healthcare Jobs ~10%

e Marketing Jobs ~12%

e  Engineering Jobs ~18%

e  Other Categories ~10
Skill distribution:
e  Python, Java, SQL - High Frequency
e  Communication, Management - Moderate Frequency
e Domain-Specific Skills - Varies by Job Categories
Experience level distribution:
e  Entry-Level: ~30%
e  Mid-Level: ~50%
e  Senior-Level: ~20%
Location distribution:
e  Metro Cities - High Concentration
e  Tier 2 Cities - Moderate
e  Remote Jobs - Increasing Trend
D. Data Preprocessing Steps
¢ Removal of Duplicate Job Records
e Handling Missing or Incomplete Data

e  Text Cleaning - Removing Symbols and Unwanted
Characters

e  Tokenization of Job Descriptions and Resumes
e  Stopword Removal

o Normalization - Lowercasing Text

e  Feature Extraction - Skills and Keywords

e  Converting Text into Numerical Form - Word
Embeddings
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VII. PSEUDOCODE AND IMPLEMENTATION IF query matches predefined response
THEN

1. User Authentication Module RETURN answer
START ELSE
INPUT username, password FORWARD to Al model
IF user exists in database THEN ENDIF

VERIFY password END

IF password is correct THEN VIIL. OUTPUT

GRANT access
ELSE A. Training Performance
DISPLAY "Invalid Password" The training chart indicates a steady improvement

ENDIF in the accuracy of recommendation results:
ELSE

DISPLAY "User not found" Stage 1 Training Results:
ENDIF + Epoch 1: Recommendation accuracy: 68.4%, Matching
END score: 52.1%
2. Job Aggregation Module « Epoch 2: Recommendation accuracy: 74.6%, Matching
START score: 61.3%
CONNECT to job APIs / websites « Epoch 3: Recommendation accuracy: 79.2%, Matching
FETCH job listings score: 67.8%
FOR each job in fetched data DO

EXTRACT job details (title, company, skills, location) Stage 2 Fine-tuning Results:

STORE in database + Epoch 1: Recommendation accuracy: 86.9%, Matching
ENDFOR score: 72.4%
DISPLAY job listings « Epoch 2: Recommendation accuracy: 88.3%, Matching
END score: 75.1%
3. Resume Processing Module
START
INPUT resume file
Making the Resume Text Plain B. Validation Performance
Cleaning the text (remove symbols and stopwords) The final validation metrics show good performance of the
Extracting skills and keywords model, demonstrating good generalization capabilities:
Saving the extracted features
END » Recommendation accuracy: 89.5%

» Matching precision: 81.2%

4. Job Recommendation System (Al Model) * Recall: 78.6%
START * F1-score: 79.8%
Receive user skills and profile * Combined loss: 0.4382

» Recommendation loss: 0.2715

Retrieve job data from the database .
» Matching loss: 0.6034

For each job:

Measure how similar the user profile is to the job .
description B. Output Observations

End for - High alignment between user skills and job requirements
- Improved precision in providing recommendations

- More effective signaling for losses to better learn the
model

Sort the jobs by similarity score
Return the top matching job recommendations

END - Effective ranking of available jobs

5. Chatbot Module - Consistent performance across different types of jobs
START

INPUT user query
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IX. RESULTS AND DISCUSSION

The name Job Al — Intelligent Job Search Aggregator
System is appropriate for the system because it provides accurate
and relevant job recommendation. It aggregates job details from
multiple sources and refines them based on the user’s details to
ensure that the recommendation is always relevant. Using Al
algorithms has helped the system improve the accuracy of how
well the user details match the job requirements. This has been
further validated by the increase in accuracy during training and ; ;
testing. In essence, the accuracy of job recommendation is high Figure 3: Al Resume Builder and Resume analyzer
and has low loss values. The accuracy in recommending jobs to
users is high, and the loss values are also low. The job listings are
ranked based on relevance to bring the best results to the user.
Preprocessing and feature extraction techniques also help in
improving the quality of the input data. The system has
demonstrated satisfactory performance for different kinds of jobs.
However, slight differences can be observed due to the nature of
the classes. The auto apply feature helps in improving usability.
However, the performance of the system depends on the
availability of external job data. Overall, the results demonstrate
that the proposed system is not only efficient and reliable but also
improves the user's job search experience.

High accuracy in job recommendation

Improvement in performance after model fine-tuning
Efficient job matching using Al model
Personalization of results based on user profiles
Effective job ranking and filtering

Dependency on external data

Slight effect due to imbalance in data

Al Resume Assistant

Complete Your Profile

Figure 4: Candidate Profile

X. SCREENSHOTS

B Smartdob Aggregator &

Figure 5: Notification

Find Your Dream Job
Across All Platforms

Linkedin, Inde

& SmartJob Aggregator

Figure 6: ATS Score

XI. CONCLUSION

Job Al is a landmark development in technical recruitment
tools, successfully resolving the modern challenges in the digital
job market. By harnessing cutting-edge data aggregation and an
— = Fra— intelligent, conversational user interface, Job Al solves the long-
Fig'u.ré 2 Job Listings standing data fatigue problem that afflicts traditional job seekers.
Consolidating a broad range of job opportunities in one central
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database enables remarkable speed and efficiency in user
discovery.

The technical merit of Job Al is based on the smooth
integration of React, Node.js, FastAPI, and SQLAIlchemy,
allowing for a full-stack ecosystem that is exceptionally
responsive and powerful.

TABLE I1. Final Project KPI

Metric Target Status

Search Efficiency | < 2.0s/query Achieved: Avg 0.8s via
FastAPI.

Aggregation Scale | 50+ Job Boards | Achieved: Major global
portals covered.

User Engagement | > 15 Achieved: Chatbot increases
mins/session retention.
Reliability 99.9% Uptime | Verified: Redundant cloud-
native nodes.
Security Score 100% JWT Passed: No unauthorized
Audit access detected.
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