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Abstract:- This study introduces the Next-Gen Talent
Matching System, an innovative JD-based CV filtering
web application designed to transform the recruitment
process by leveraging Large Language Models (LLMs)
and OpenAl technologies. Unlike traditional systems that
rely on skill-based c filtering, this system focuses on job
description (JD)-based filtering, providing greater
accuracy and relevance in candidate selection. By enabling
users to securely submit CVs, the system stores data in a
MongoDB database, allowing HR administrators to access
and match CVs based on semantic analysis. Using LLMs,
the system analyses job descriptions and CVs to rank
candidates according to how well they align with the job
requirements, taking into account skills, experience, and
qualifications. This approach enhances the efficiency of the
recruitment process by automating initial screening,
reducing human bias, and providing real-time feedback to
candidates. The Next-Gen Talent Matching System not
only improves the quality of candidate shortlisting but also
integrates with existing HR platforms and scales to handle
both small and large recruitment needs. Through its AlI-
driven, data-centric approach, the system serves as a
powerful tool for modern recruitment, significantly
reducing the time and effort required by HR professionals
while ensuring more accurate and unbiased hiring
decisions.

Keywords:- JD-based Filtering, LLMs, OpenAl, Al-driven
Recruitment, Semantic Analysis, Bias Reduction, Automated
Candidate Matching.

I INTRODUCTION

In today’s highly competitive job market, recruitment
plays a pivotal role in shaping an organization’s workforce and
overall productivity. However, traditional recruitment
practices face a series of significant challenges that hinder
their effectiveness and efficiency. The conventional approach,
which heavily relies on manual resume screening and
candidate evaluation, is not only time-consuming but also
prone to inherent human biases. Recruiters often need to sift
through hundreds, if not thousands, of resumes for a single job
opening, leading to inefficiencies, prolonged time-to-hire, and
a higher likelihood of missing qualified candidates.
Furthermore, the subjective nature of manual review
introduces the potential for unconscious bias, resulting in
unfair candidate evaluation and impacting diversity within
organizations. As a result, many companies find it challenging
to identify and hire the best talent promptly, affecting overall
productivity and organizational growth.
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The Next-Gen Talent Matching System addresses these
limitations by leveraging the power of Artificial Intelligence
(AI) and Large Language Models (LLMs) to automate and
optimize the recruitment process. By integrating cutting-edge
language models from OpenAl, this system advances beyond
simple keyword matching to a more nuanced and context-
aware analysis of both Job Descriptions (JDs) and
Candidate Resumes (CVs). Unlike traditional systems, this
Al-driven approach enables a comprehensive understanding of
job requirements and candidate qualifications, thereby
ensuring a higher level of accuracy in candidate-job matching.
The system processes JDs and CVs to extract and compare
critical ~attributes, such as skills, experience, and
qualifications, and then ranks candidates based on how well
they meet the specified job requirements. Through automation,
this system not only accelerates the recruitment process but
also reduces human involvement in the initial stages of
screening, significantly minimizing the risk of bias.

The primary objective of the Next-Gen Talent Matching
System is to streamline recruitment workflows, enhance the
accuracy of candidate matching, and reduce the impact of bias
on hiring decisions. By automating early-stage recruitment
tasks, the system allows HR teams to focus their efforts on
engaging with top ranked candidates rather than labor-
intensive resume sorting. Additionally, the system provides
real-time feedback to candidates, ensuring transparency and
improving the candidate experience. This research paper
explores the innovative approach of the Next-Gen Talent
Matching System, its design, and its impact on addressing key
challenges in traditional recruitment. Through this study, we
aim to demonstrate how Al and LLMs can revolutionize
recruitment practices, enabling organizations to hire
efficiently, fairly, and with a high degree of precision in
candidate selection.

II. SYSTEM ARCHITECTURE

The architecture of the system is crafted to deliver a
streamlined and cohesive workflow for Al-powered matching
between job descriptions (JDs) and curriculum vitae (CVs).
Designed with scalability and efficiency in mind, the system
is composed of multiple core components, each integral to
optimizing the recruitment process. At its core, the architecture
incorporates LangChain to coordinate the interaction between
different modules, ensuring smooth data flow and modular
functionality.
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Fig 1 Architecture Diagram

OpenAl’s Large Language Models (LLMs) are central to
this system, handling the natural language processing tasks
necessary for analysing and interpreting both JDs and CVs.
The LLMs enable the extraction of essential information, such
as skills, experience, and qualifications, providing a nuanced
understanding of each candidate's suitability for specific roles.
This robust architecture allows the system to automate
complex matching tasks that go beyond simple keyword
searches, facilitating a more accurate, context-aware
candidate-job alignment. Together, these components form a
powerful and adaptable architecture that addresses recruitment
challenges by providing an intelligent, Al driven solution for
modern hiring needs.

II1. COMPONENTS OF SYSTEM

A. Frontend Interface:

The tool features a dual-interface frontend tailored to
meet the distinct needs of candidates and HR administrators.
Each interface prioritizes usability, security, and functionality
to enhance user experience and streamline recruitment.

» Candidate Interface

The Candidate Interface allows job applicants to
register, log in, and upload their CVs in various formats (PDF,
DOCX, etc.), ensuring compatibility and ease of use. Through
this interface, candidates receive real-time feedback on their
application status, promoting transparency and enhancing
engagement by keeping them informed throughout the
recruitment process.
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» HR Admin Interface

The HR Admin Interface is designed to support HR
personnel in managing the recruitment workflow. HR admins
can securely upload job descriptions (JDs), which specify the
required skills, qualifications, and experience for each role.
The system then generates a ranked list of matched
candidates, enabling HR to focus on top matches without
manually reviewing each application. Additionally, the
interface offers filtering and shortlisting tools to streamline
candidate selection and optimize hiring efficiency.

B. Backend Processing:

API Layer: The backend consists of RESTful APIs built
using Django/Flask. These APIs handle requests from the
frontend, such as JD uploads, CV submissions, and the
retrieval of ranked candidates. LangChain Orchestration:

LangChain coordinates the data flow between the LLMs,
MongoDB, and matching engine. It manages the interactions
between the system’s Al and the external models, ensuring a
smooth workflow for processing JDs and CVs. OpenAl LLM
Integration:

The heart of the system’s matching process, OpenAl’s
Large Language Models (LLMs), processes both the job
descriptions and the candidate resumes. The LLM analyzes the
content, extracting key data such as skills, experience, and
qualifications, and compares them for relevance.
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» Matching Engine:

This engine uses a combination of semantic analysis and
ranking algorithms to calculate the relevance score between a
JD and a CV. The engine goes beyond simple keyword
matching, focusing on the context and overall fit of the
candidate for the job.

» Scoring and Ranking:

The system generates a matching score for each
candidate based on how well their qualifications align with the
job requirements. The scores are ranked, and the top
candidates are presented to the HR admin.

C. Database Layer:

» MongoDB:

The system uses MongoDB as its primary database for
storing structured and unstructured data. It stores candidate
CVs, job descriptions, user profiles, and application history.
The use of a NoSQL database like MongoDB provides the
system with flexibility to handle varying data formats and
large datasets, which are typical in modern recruitment
processes.

» GridFS for File Storage:

For storing CVs as files (PDF, DOCX, etc.), MongoDB
GridFS is employed. It allows efficient storage and retrieval of
large files without compromising system performance.

Iv. SECURITY AND AUTHENTICATION

» User Authentication

The Next-Gen Talent Matching System uses OAuth 2.0
and JWT (JSON Web Tokens) to securely manage access for
both candidates and HR administrators. OAuth 2.0 enables
safe thirdparty authentication, allowing users to log in without
sharing sensitive credentials directly. After initial login, JWTs
are generated for each session, acting as secure tokens that
verify user identity with each system request. This approach
ensures that only authorized users can access sensitive
recruitment data, effectively minimizing unauthorized access
risks.

» Data Encryption

To protect candidate and job data, our system employs
SSL/TLS encryption for all data transmitted between the
frontend and backend, safeguarding against potential
eavesdropping or interception. Additionally, data stored in
MongoDB is encrypted at rest, ensuring compliance with
security standards like GDPR. This dual encryption—covering
data in transit and at rest— maintains confidentiality and
integrity across the system, providing robust protection for all
sensitive information involved in the recruitment process.

» Data Flow

o Candidate Submits CV:

The candidate uploads their CV via the frontend, which
is sent to the backend for storage in MongoDB. The CV is
parsed, and relevant details such as skills, education, and
experience are extracted.
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e HR Admin Uploads JD:

The HR admin submits a job description, which is
similarly parsed and stored in MongoDB. Key job
requirements like skills, experience, and qualifications are
extracted for matching.

o JD-CV Matching Process:

Using LangChain, the job description and the stored CVs
are sent to the OpenAl LLM, which compares them for
semantic relevance. The LLM takes into account the context
of skills, work history, and education.

e Score Calculation and Ranking:

The system calculates a matching score based on the
alignment between the job description and candidate CVs.
These scores are ranked, and the top matches are presented to
the HR admin for further action.

e Real-Time Feedback:

Candidates receive real-time updates on their application
status, including whether they have been shortlisted or
matched with a job description.

» Scalability and Performance:

The system is designed to handle a large number of CVs
and JDs efficiently. By leveraging MongoDB's sharding
capabilities, the system can scale horizontally, distributing
data across multiple servers to manage high volumes of traffic.
The use of LangChain ensures that the system can handle
complex workflows while maintaining responsiveness.

o LangChain Integration

LangChain facilitates the flow of data between the Large
Language Model (LLM) and the application, acting as an
orchestrator that connects and optimizes the interaction. It
manages prompts and responses from OpenAl’s LLM,
ensuring efficient and accurate processing by preparing data in
a structured format for the LLM and handling its responses.

e OpenAl’s LLM Usage

The LLM plays a critical role in analyzing Job
Descriptions (JDs) and CVs. It performs semantic analysis,
evaluating the context and meaning behind both JDs and CVs
to extract skills, experiences, and qualifications relevant to
each role. This goes beyond basic keyword matching, allowing
the model to identify nuanced connections between candidate
qualifications and job requirements.

o Matching Algorithm

The matching algorithm ranks candidates by assessing
the alignment between CVs and JDs. It considers multiple
factors, including specific skills, years of experience, and
contextual relevance. The algorithm assigns each candidate a
score based on these criteria, presenting HR with a ranked list
of top-fit candidates.

o [mplementation Details

Technologies Used: The backend is implemented using
Flask/Django, with MongoDB as the database and the OpenAl
API as the LLM provider. LangChain orchestrates data flow
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between the LLM and the backend, while the frontend uses

standard web technologies to facilitate user interaction.

» Database Schema
In MongoDB, the database structure includes collections
for:
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e User Profiles: Stores candidate and HR admin information.

e Job Descriptions (JDs): Contains required skills,
experiences, and other qualifications.

e CVs: Stores parsed and structured candidate data for
efficient matching.
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Database
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Ranking and Filtering
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Fig 2 Block Diagram

» Data Flow

e CV Submission: Candidates submit their CVs through the
frontend.

e JD Upload: HR admins upload JDs with specified
qualifications and skills.

e Data Processing: LangChain organizes this data for the
LLM, which performs an analysis of both the JD and CV.

e Matching and Ranking: The algorithm scores each
candidate based on fit and returns a ranked list.

e Output: The ranked list is presented to HR admins for
selection

V. RESULTS

» Accuracy

The system achieves an 85-90% accuracy in matching
candidates with job descriptions, outperforming traditional Al
systems, which average around 70-80% accuracy. This high
accuracy is due to OpenAl’s LLM, which goes beyond
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keyword matching to analyze context and relevance in
resumes and job descriptions. This depth reduces the risk of
overlooking qualified candidates, enhancing the likelihood of
finding the best fit for each role.

» Performance Metrics

The system demonstrates notable speed improvements,
reducing time-to-hire by up to 40%. By automating JD-CV
matching, recruiters save time on manual screening, allowing
them to focus on the top candidates quickly. This efficiency
gain makes the system highly scalable and effective, even for
large applicant pools.

» User Feedback

Initial feedback from HR teams and candidates has been
positive. HR teams appreciate the accurate rankings and easy-
to-use interface, while candidates value the real-time
feedback on their application status, adding transparency to
the recruitment process.
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VI CONCLUSION

The Next-Gen Talent Matching System represents a
significant advancement in the recruitment process by
leveraging Al-driven technologies like LangChain and
OpenAl’s LLMs. By automating the JD and CV matching
process, the system enhances both the efficiency and accuracy
of candidate selection, reducing the time-to-hire and
minimizing human bias. The use of advanced natural language
processing allows for deeper contextual analysis of job
descriptions and resumes, ensuring more precise candidate
recommendations. The integration of MongoDB for scalable
data storage, coupled with a secure architecture, enables the
system to handle large volumes of candidate and job data
efficiently. By providing realtime feedback to candidates and
presenting HR admins with ranked lists of suitable candidates,
the system delivers an improved user experience for both
recruiters and applicants.

In conclusion, this system offers a robust, scalable, and
efficient solution to modern recruitment challenges,
addressing the limitations of traditional methods with a
powerful, Al-driven approach. Future enhancements, such as
multi-language support and adaptive learning, can further
elevate its capabilities, ensuring that the system remains at the
forefront of recruitment technology.

Future Enhancements: Mention potential improvements
like adding more datasets or extending features (e.g., multi-
language support, adaptive learning).
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