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Abstract: The rapid growth of higher education institutions has increased the need for efficient placement management systems
that streamline the recruitment process. Traditional placement processes are often manual, time-consuming, and prone to
errors, creating challenges for both students and training and placement officers (TPOs). To address these issues, this project
proposes a Placement Management System developed using the MERN stack (MongoDB, Express.js, React.js, Node.js). The
system provides role-based authentication for Admins, Students, Placement Coordinators, and TPOs, ensuring smooth
interaction and transparency in the placement process. Features include company management, student registration, application
status tracking, department-wise and section-wise allocation, and eligibility filtering. The system improves efficiency by
supporting bulk data uploads, real-time updates, and export options for analysis. This solution significantly reduces
administrative workload and enhances accessibility for students and recruiters.

Keywords: Placement Management System, MERN Stack, React, Node.js, Express, MongoDB, Web Application, Student
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I. INTRODUCTION

Efficient management of campus placements has become a crucial necessity in higher education institutions, as placements directly
impact student career opportunities and institutional reputation. Traditionally, placement operations are handled through manual
records, spreadsheets, email communication, and bulletin announcements, which are often fragmented and lack standardization.
Such approaches create data redundancy, delayed communication, non-auditable tracking, and challenges in accountability.

The evolution of modern web technologies has enabled the development of centralized, cloud-hosted placement portals that provide
accessibility, security, and scalability. A web-based Placement Management System (PMS) addresses the limitations of traditional
practices by offering a structured, role-based workflow where multiple stakeholders can collaborate effectively. Students are able to
view company listings and track application statuses; Placement Coordinators allocate companies at the section level; Training and
Placement Officers (TPOs) manage company drives at the department level with control over data updates; and Admins oversee
system-wide user creation and management. The proposed PMS is implemented using the MERN stack (MongoDB, Express.js,
React.js, Node.js). The frontend, developed using React.js, provides responsive role-based dashboards, while Node.js and Express.js
power the backend with secure APIs. MongoDB serves as the database, ensuring schema flexibility and fast query performance.
Security is enforced with JWT authentication, RBAC middleware, and audit logging. The system’s modular design reduces manual
workload, enhances transparency, and enables future integration with analytics for predictive placement trends.

This paper presents the design, architecture, and implementation of the Placement Management System, focusing on addressing
practical challenges in campus recruitment workflows while adhering to academic rigor in software engineering principles.

Il. LITERATURE REVIEW

Digital transformation in campus recruitment has led to the development of several placement and job management systems. These
platforms aim to streamline the placement process by automating critical tasks such as eligibility verification, student applications,
company allocation, and offer tracking. A comprehensive review of prior works highlights both their functional strengths and
limitations, revealing gaps in section-wise assignment, department-level company distribution, and audit-friendly workflows. These
gaps directly motivated the design and development of the proposed Placement Management System (PMS), which addresses these
shortcomings with a more role-based, transparent, and scalable approach tailored to academic institutions.

MoinMN’s College-Placement-Management-System [1] presents a MERN stack—based solution tailored for college environments
with multiple user roles including Student, Training & Placement Officer (TPO), Admin, and Super Admin.
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The system supports resume uploads through Cloudinary, student application tracking with applied/not applied status, and
dashboards for user and company management. While it offers a realistic digital structure for placements, it primarily suits small to
medium-sized institutions and lacks advanced academic-specific functionalities such as section-wise company allocation or
department-based workflows.
Similarly, Job Portal MERN Stack by emmannweb [2] provides a comprehensive job and placement portal using MERN with
Material UI. Its features include role-based login, job posting, application tracking, CSV downloads, and rich admin dashboards
with charts and data visualization. Although highly effective for real-time job applications, its design is more aligned with general-
purpose recruitment platforms rather than the academic placement ecosystem. It emphasizes recruiter-applicant workflows but does
not incorporate structured student grouping (sections or departments), which are critical in institutional contexts.
Chakraborty et al. [3] designed a web-based placement management system that highlighted the importance of automated eligibility
filtering and student record management. However, their implementation relied on basic CRUD operations and did not support role-
based dashboards or scalable deployment models. Gupta and Sharma [4] emphasized the role of centralized placement portals in
improving communication between students and placement officers. Their study revealed that fragmented spreadsheets and manual
filtering delayed placement workflows, making automation a necessity.
Kumari and Singh [5] reviewed existing e-recruitment systems and identified gaps such as limited eligibility verification, weak
authentication, and lack of modular dashboards. They suggested adopting web frameworks and standardized workflows, which
directly align with the design goals of the proposed system.
MongoDB Inc. [6] documented the strengths of MongoDB as a NoSQL database, emphasizing its scalability and schema flexibility,
which make it suitable for storing placement-related datasets such as students, drives, and applications.
Express.js Foundation [7] highlighted the role of middleware and modular routing for backend API development, critical for
managing authentication and placement workflows. Meta Platforms Inc. [8] described React’s component-based architecture, which
enables role-based dashboards, responsive layouts, and efficient rendering of large datasets like student applications.
Node.js Foundation [9] explained the non-blocking event-driven architecture of Node.js, which allows real-time data handling—
essential for placement systems where multiple students may apply simultaneously.
Patel [10] explored JSON Web Tokens (JWT) as a mechanism for secure, role-based authentication in web applications. Their
findings align with the need for ensuring data integrity and role isolation in placement portals.
In comparison, the proposed Placement Management System builds upon these existing solutions but introduces college-specific
enhancements. Inspired by MoinMN’s multi-role flow and emmannweb’s modern Ul design, the system extends functionality by
incorporating section-wise assignment of companies by Placement Coordinators and department-wise allocation of drives by TPOs.
These academic-centric features more accurately replicate the real workflows of university placement cells. While advanced features
such as resume uploads, CSV report generation, and analytics dashboards are yet to be implemented, the system provides greater
transparency, flexibility, and alignment with institutional practices. Thus, the proposed work addresses gaps left by prior
implementations, ensuring student-centric placement tracking, structured allocation mechanisms, and improved scalability for
educational institutions.
IHLMETHODOLOGY

A. Existing Methodology
Existing Placement Management Systems in academic institutions generally focus on digitizing the campus recruitment process and
reducing manual paperwork. These systems are typically implemented as centralized, web-based portals with basic role-based login,
limited eligibility checks, and simple reporting dashboards. While they offer improvements over manual coordination through
spreadsheets and notices, existing systems reveal gaps in scalability, real-time communication, and alignment with academic
placement cycles.
1) College-Placement-Management-System (MoinMN): This MERN stack-based system provides a multi-role interface for

Students, Training and Placement Officers (TPOs), and Admins.
Key characteristics include:
e Resume uploads via Cloudinary.
e Job application tracking with “Applied/Not Applied” status for students.
e Admin dashboard for managing students, companies, and placements.
e Role-based navigation and authentication.
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Limitations:

o Lacks section-wise allocation of companies.

e No support for department-specific workflows.
e Analytics and reporting features are limited.

e Minimal audit logging and compliance tracking.

2) Job Portal MERN Stack (emmannweb): A general-purpose job portal implemented with the MERN stack and Material Ul,
designed for real-time job posting and application tracking.
Key characteristics include:
Role-based login for Admin and Users.
Job posting and application status tracking.
e CSV download for reports such as shortlisted students.
e Admin dashboard with charts and data visualization.
Limitations:
Not specifically tailored to academic placement processes.
Does not provide departmental or section-level assignment.
e Focused more on general recruitment than structured placement drives.
e No provision for TPO-level company allocation or audit trail management.
Drawbacks of Existing Systems:
e  Generic job portal workflows, not fully reflecting academic placement needs.
o Absence of automated eligibility filtering (CGPA, backlogs, attendance).
e Limited scalability and customization for institutional requirements.
e Weak auditing, compliance, and role isolation across departments.

B. Proposed Methodology
The proposed Placement Management System introduces a secure, role-aware, and institution-focused platform that directly

addresses the limitations of existing systems by aligning functionalities with real academic placement workflows.

1) System Architecture

Implemented using the MERN stack (MongoDB, Express.js, React.js, Node.js) with RESTful APls and modular architecture.
e Frontend: React.js functional components with role-based dashboards for Admin, Student, Coordinator, and TPO.

e Backend: Node.js + Express.js to manage authentication, company allocation, and workflow logic.

e Database: MongoDB collections for users, companies, drives, applications, and audit logs.

e Authentication: JWT-secured login ensuring role-specific access.

e Role-Based Access Control (RBAC): Enforced both at Ul and API levels for secure operations.

2) Functional Modules

e Admin: Add/manage Students, Placement Coordinators, and TPOs.

e Student: View company drives, apply for eligible roles, and track Applied/Not Applied status.

e Placement Coordinator: Assign companies to students based on section-level allocation.

e TPO: Allocate companies department-wise, view all departments, and delete company drives when necessary.

o Drive Lifecycle Workflow: From drive creation — eligibility filtering — student application — shortlisting — offer issuance.
e Data Import/Export: Bulk student data upload via CSV and export of student/company data to Excel for reporting.

3) Data Security & Isolation:

e Strict RBAC ensuring users access only role-relevant data.

e Encrypted credentials and JWT for secure session handling.

e Audit logging to record key actions (drive creation, application updates).
e Validation layers to prevent duplicate department or section entries.
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IV.SYSTEM DESIGN AND ARCHITECTURE
The Placement Management System (PMS) is designed using a layered architecture to ensure modularity, scalability, and
maintainability. The system adopts the MERN stack (MongoDB, Express.js, React.js, Node.js) and follows a three-tier design —
Presentation Layer, Application Layer, and Data Layer. This separation of concerns enables independent scaling, efficient data
management, and secure workflow orchestration.

A. Architectural Overview

1) Presentation Layer (Frontend): Developed using React.js and Tailwind CSS, the frontend provides an interactive and responsive
interface. Role-based dashboards dynamically adapt based on the logged-in user’s privileges (Admin, Placement Coordinator,
TPO, Student).

2) Application Layer (Backend): Implemented with Node.js and Express.js, the backend manages all business logic, API routing,
authentication, authorization, and placement workflows such as eligibility checks, drive creation, and application status updates.

3) Data Layer (Database): MongoDB serves as the primary database, storing user details, departmental data, company
information, drives, applications, and offers in flexible JSON-like document structures. This supports scalability and efficient
query processing.

4) Communication Flow: All interactions between the frontend and backend occur through RESTful APIs, secured using HTTPS.
Authentication and authorization are enforced with JSON Web Tokens (JWT) to ensure data integrity and role-based access
control.

Presentation Layer

React.js User Interface

Application Layer @ackend)

Express.js API Server

VO

JWT Authentication & Role-
Based Access Control

Data LayergDatabase)

MongoDB Database

Fig. 1: Three-Tier System Architecture of PMS using MERN Stack

V. DATAFLOW AND AUTHENTICATION WORKFLOW
The proposed Placement Management System (PMS) is designed to ensure efficient company allocation, secure authentication, and
role-based access across all stakeholders. This is achieved through two tightly integrated workflows:

A. Data flow of Placement Operations

The Placement Management System (PMS) follows (fig 2), is a structured data flow to ensure that all placement-related activities—
such as student applications, coordinator assignments, and TPO-driven company allocations—are securely and transparently
managed. The workflow involves multiple stakeholders including Students, Placement Coordinators, Training & Placement Officers
(TPOs), and the Admin, each interacting with the backend system under role-specific permissions.
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Validate credentials & N JWT Authentication & Role-
generate JWT Based Access Control

v

Company assignment
updates —

Placement Coordinator

Assign companies section- "1
wise
Login or Apply to Drive
Student g Placement Management Drive & department data
Applicati tatus: Appli
pplication sta us: App ied System Backend < Training & Placement Officer
/ Not Applied Allocate companies dept- —

V\ wise, manage drives

User management updates

Admin

Add users (Students, — |
Coordinators, TPOs)

Fig. 2: Data Flow Diagram of the Placement Operations Life Cycle in PMS

B. Login and Authentication Workflow

The Placement Management System (PMS) shows in (fig 3) employs a secure, role-based authentication workflow to ensure that
only authorized users can access system features relevant to their roles (Admin, Placement Coordinator, TPO, or Student). The
process is designed with a multi-layered security approach combining credential validation, token-based authentication, and
frontend role-based routing.

User (Student/Coordinator/TPO/Admin) Frontend (React.js)‘ Backend (Node.js + Express.js) ‘Database (MongoDB) Auth (JWT Service)

Enter Credentials (UID/EmpID + Password)

Send Login Request (HTTPS POST)

Verify User Credentials (Hash Check)

Return User Record (Valid/Invalid)

[Valid Credentipls]

Generate JWT with Role pnd Expiry

Signed Toker]

Return Success + JWT

Redirect to Role-Based Dashboard

[Invalid Credentialk]

Error Response (Invalid Login)

Show Login Error Message

User (Student/Coordinator/TPO/Admin) Frontend (React.js) Backend (Node.js + Express.js) ‘Datahase (MongoDB) Auth (JWT Service)

Fig. 3: Login & Authentication Workflow in PMS using JWT

VI.IMPLEMENTATION
The Placement Management System (PMS) was implemented using the MERN stack (MongoDB, Express.js, React.js, Node.js),
ensuring modularity, scalability, and secure role-based operations. Each functional component is developed as an independent
module while maintaining seamless integration across the system.

A. Frontend Implementation
The frontend is developed using React.js along with Tailwind CSS for responsive design. The application supports role-based
dashboards that dynamically render according to the authenticated user.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VIII Aug 2025- Available at www.ijraset.com

Key Features:
e Role-Specific Dashboards:
0 Admin — Manage students, coordinators, and TPO accounts.
0 Placement Coordinator — Assign companies to section-wise students.
0 TPO - Allocate companies department-wise, monitor drives, and delete outdated listings.
o0 Student — View eligible companies, apply for drives, and track applied/not applied status.
e Reusable Components: Navigation menus, forms, modal dialogs, and tables are designed as React components.
e APl Integration: Communication with backend APIs via Axios.
e Validation: Both frontend checks and backend confirmations ensure data accuracy.

G O loclhostion

3 mom o Voulwe XM+ QH)oulbe

Aurora Placement Portal m Aurora Placement Portal

Login to Your Account

User Type

Welcome to Aurora

Password

Fig. 4: Home page Fig. 5: Login page

B. Backend Implementation
The backend uses Node.js with Express.js, structured in the Model-View-Controller (MVC) pattern for separation of concerns.

Key Features:

e Models: MongoDB schemas for Students, Coordinators, TPOs, Admin, Companies, Drives, Applications, and Offers.
e Controllers: Manage business logic such as student application processing, company allocation, and status transitions.
e Routes: RESTful API endpoints secured with JWT middleware.

e Authentication: Secure login via JWT tokens, with role decoding for access control.

e Error Handling: Centralized middleware for consistent API responses.
node-backend +v D@ - 3

PS C:\Users\Sairam\Placement-Management> cd backend

PS C:\Users\Sairam\Placement-Management\backend> nodemon server.js
[nodemon] 3.1.10

[nodemon] to restart at any time, enter “rs

[nodemon] watching path(s): *.*

[nodemon] watching extensions: js,mjs,cjs,json

(node:19392) [MONGODB DRIVER] Warning: useNewUrlParser is a deprecated optio

n: useNewUrlParser has no effect since Node.js Driver version 4.0.0 and will
be removed in the next major version

(Use “node --trace-warnings ...  to show where the warning was created)

(node:19392) [MONGODB DRIVER] Warning: useUnifiedTopology is a deprecated op
tion: useUnifiedTopology has no effect since Node.js Driver version 4.0.0 an
d will be removed in the next major version
Backend running on http://localhost:5000
# MongoDB connected successfully
i) Default admin already exists

Fig. 5: Backend Server Running Successfully
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Database Implementation

The system uses MongoDB as a flexible document-oriented database. Collections are structured for efficient query and retrieval.
Collections Used:

e  Users: Stores credentials, role type (Student, Coordinator, TPO, Admin), and metadata.

e Departments & Sections: Maintain structured hierarchy to prevent duplicates.

e Companies: Store company details, eligibility criteria, and drive schedules.

o Applications: Track student applications with fields for eligibility, status, and timestamps.

e Offers: Record placement offers, package details, and final status.

# MongoDB Compass - placement/studentDB = o X

Connections  Edit View Help

€ studentDB  +

Compass -4
{} MyQueriss placement > studentDB >_ Open MongoDB shell 4 Create collection <> Refresh
Sortby | Collection Name v 1= View B H
CONNECTIONS (3) X 4+
4 5 3 =3
adminlogins v
- = wou
» & personal Storage size: Documents: Avg. document size: Indexes: Total index size:
20.48 kB 1 235.008 2 40.96 kB
» € placement-management
» € placement_management
» & react-ecommerce applications
» & react-ecommercereact-ecomme...
Storage size: Documents: Avg. document size: Indexes: Total index size:
» & school 20.48 kB 9 273.008 5 184.32 kB
» € schools
» € smart_bike_parts .
companies
» € s
v & studentDB + ¥ Storage size: Documents: Avg. document size: Indexes: Total index size:
o 20.48 kB 5 189.00 B 2 7373kB
m adminlogins
I opplications
M8 companies coordinators
I coordinators
Storage size: Documents: Avg. document size: Indexes: Total index size:
I correctionrequests 20.48 kB 5 202.008 2 73.73kB

I placements
I studentplacements
W students

M tpos Storage size: Documents: Avg. document size: Indexes: Total index size:

410kB 0 oB 1 410kB
» & students

Fig. 7: MongoDB Compass View of PMS.

C. Key Modules Implemented
1) User Management Module: Admin adds Students, Coordinators, and TPOs. Role-based access enforced at login.

@ localhost:3000/admin-dashboard

> YouTube Al Maps » (230) YouTube £ All Bookmarks.

System Administrator
Admin Dashboard

Welcome, System Administrator

JID: 1111 | Role: admin

c i Training & Placement Officers
+ Add Student Department:  All Departments  search uip:  Enter UID.

.l Student List 36 of 36 students
Name uiD Department Section Actions |
Bhaskar 1004 MCA A Delete
Deekonda sairam 1014 MCA A Delete
manoj 1008 MCA A Delete
swathi 1003 MBA A Delete 4

About Privacy Policy Terms of Service Contact

Fig. 9: Admin Dashboard — Students List — Delete Student
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c @ localhost:30! rd @ Q ®)  Finish update

& Gmail » YouTube Al Maps > (230) YouTube [ All Bookmarks.

System Administrator
‘Admin Dashboard Change Password

Welcome, System Administrator

UID: 1111 | Role: admin

°
Students Placement Coordinators Training & Placement Officers
a
m Upload Bulk Data Department:  All Departments Search UID:  Enter UID.
» Add New Student
Full Name
uiD
Department
Select Department About Privacy Policy Terms of Service Contact " =

Fig. 10: Admin Dashboard — Add Students

System Administrator
Admin Dashboard © Logout

System Administrator
Adnin Dastboard B Logout

Weicome, System Administator

Weicome, System Adminisrator

Students Training & Students Placement Coordinators Training & Placement Officers
e
28 Placement Coordinators 4 coordinators @ Training & Placement Officers Soffcers.
Name Employee ID Department Actions Name Employee D Actions
MBA Dekete Sumedna 9% Deiete
sumanth 1 MCA Deiete viaya Laxmi m Deiete
swath MBA Ragh 88 o
manj 102 MeA
About Privacy Policy Terms of Service Contact . About Privacy Policy Terms of Service Contact

Fig. 11: Admin Dashboard — Add Students Fig. 12: Admin Dashboard — Add Students

2) Company Management Module: Critical actions (add/delete company, assign student, apply) are logged for traceability.
e Coordinators assign companies to specific sections (fig 13).
e Companies are added, updated, or removed by TPO (fig 14).

€ [] o anw O M €

® wo

Su
Welcome, sumanth
Department: MCA

Welcome, Sumedha (Training Placement Officer)
Employee ID: 999
() ()

~Fiter by Company v| | ~FiterbySecion- v

0 [r—- A w5t Yes ’ ™
o Brasiar oo A e Yes . Yes Student List ExprSten's
O s e oy - e O ¢ Nme UD  Department  Secton  Mail Mobie Reocate  Resume  Appled

1 Deskonda saiam o MeA A deskondasaam@gnal.com IS Yes View Yos

Ll 2 Bhaskar 1004 MCA A bhaskar@gmail.com 2398467512 Yes View Yes

Add Placement 0 3 st 1008 MBA A deekondaswatri@qmai.com 7306989226 Yes View Yes

n 0 4 mangj 08 MeA A manci@gmaicom woRus Yo View Yos

Select Company
At —— e e O 5 AayKumar 00 MCA B ajay@gmai.com 9956487528 Yes View Yes
O 6 R o MeA 8 uparaniasi@nai.com SR Yes Vi Yes

Fig. 13: Placement Coordinator Dashboard — Add Company by section Fig. 14: Placement Coordinator Dashboard — Add
Company by section
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3) Application Tracking Module: Students apply for eligible drives. Applied/Not Applied status updates in real-time.

oard o I a w

=} Ay

fouTube [ All Bookmarks

Welcome, Bhaskar

UID: 1004 Department: MCA Section: A

Register for Placement Update Profile All Companies

Company Sources: [T ALl s
shown ar d bas

e filtered

Companies shov ed on your UID (1004) and Department (MCA)

Available Companies

Company Role CTC (LPA) Description Added By Status / Action
Microsoft India Testing 5 don't Miss tthis
Wipro Web Developer 6 Don't miss this v Applied

Fig. 14: Student Dashboard — Update Applied/Not applied Status.

4) Offer Tracking Module: Once shortlisted, offers are logged and tracked by the system (fig 15).

c

@ localhost:3000/training-placement-dashboar

5 Gmail > YouTube A Maps > (@3

Welcome, Sumedha (Training Placement Officer)
Employee ID: 999

Department: | All Departments. ~| section: A ~| company: Microsoft India (MCA) ~| status: | Not Applied ~ m

Company: Microsoft India (Dept: MCA) | Section: A

Student List

J # Name uiD Department Section Mail Mobile Relocate Resume
() 1 Deekonda sairam 1014 MCA A deekondasairam@gmail.com 9515183753 Yes View No
[J 2  Bhaskar 1004 MCA A bhaskar@gmail.com 2398467512 Yes View No

(] ® manoj 1008 MCA A manoj@gmail.com 9869952483 Yes View No

Company Management - All Departments (TPO Access)

# Company Name Role cTC (LPA) Department Action

Fig. 15: TPO Dashboard — Filter Students by Applied Company

D. Testing and Validation

1) Unit Testing: Conducted for backend API routes using Postman and Jest.

2) Functional Testing: Verified workflows such as drive creation, application submission, and offer updates.

3) Role-Based Testing: Ensured dashboards and permissions are correctly restricted per role.

4) Validation Cases: Checked for duplicate departments, unauthorized access, and invalid applications.

Technology and Stack Overview

The Placement Management System (PMS) is developed using the MERN stack, which integrates MongoDB, Express.js, React.js,
and Node.js into a full-stack JavaScript framework. This architecture ensures seamless communication between the frontend,
backend, and database, providing a highly scalable, secure, and efficient solution for managing college placement activities.

E. MongoDB

MongoDB is a NoSQL, document-oriented database used to store dynamic placement-related records in JSON-like documents.
Advantages for PMS:

e Schema flexibility allows storing heterogeneous data such as students, companies, and applications.

e High scalability with replication and sharding for large datasets.

e Fast query performance through indexing on key fields like studentld, driveld, and status.
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Usage in PMS:

e  Stores user accounts (students, coordinators, TPOs, admins).
Maintains company details, eligibility criteria, and drive schedules.
Tracks student applications, applied/not applied status, and final offers.

F. Express.js

Express.js is a lightweight web framework built on Node.js, enabling the creation of RESTful APIs.
Advantages for PMS:

e Middleware for authentication, error handling, and input validation.

e Clean routing for modular and scalable API endpoints.

e Handles concurrent requests efficiently.

Usage in PMS:

e Manages API routes for login, company management, application tracking, and offers.
e  Secures APIs with JWT authentication.

o Implements backend business logic like eligibility filtering and audit logging.

G. Reactjs

React.js is used for building a dynamic, component-based frontend that ensures role-based dashboard rendering.
Advantages for PMS:

e Virtual DOM for fast Ul updates.

e Component reusability improves maintainability.

e Responsive interface compatible with multiple devices.

Usage in PMS:

e Builds dashboards for Admin, Students, Coordinators, and TPO.

o Displays application status (Applied/Not Applied) in real-time.

e Provides modular forms for login, company creation, and section assignment.

H. Node.js

Node.js is an asynchronous, event-driven runtime used to execute backend logic.
Advantages for PMS:

o Efficient handling of 1/0-heavy operations like database queries.

e  Supports non-blocking API calls for better performance.

e Large ecosystem of NPM libraries for faster development.

Usage in PMS:

e  Executes backend business logic and API controllers.
e Integrates MongoDB queries with Express routes.

e  Processes authentication and authorization workflows.

Additional Tools and Libraries

e Tailwind CSS: Provides utility-first, responsive, and consistent styling for dashboards.

e Axios: Promise-based HTTP client used for API integration between React frontend and Express backend.
e JWT (JSON Web Tokens): Ensures secure authentication and role-based authorization.

e MongoDB Atlas: Cloud-hosted, high-availability database service.

e Vercel: Hosts the frontend with global CDN for reduced latency.

o Render/Heroku: Backend hosting with continuous GitHub deployment integration.
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VII. RESULTS AND DISCUSSION
The Placement Management System (PMS) was evaluated in a simulated college environment with different user roles (Admin,
Placement Coordinator, Training & Placement Officer, and Students). The results demonstrate significant improvements in
transparency, efficiency, and scalability compared to manual placement workflows and existing generic job portals.

A. Functional Performance

Admin Module:

e  Successfully managed the addition of students, coordinators, and TPOs.

o  Centralized control ensured secure role creation and reduced credential misuse.
Placement Coordinator Module:

e Enabled section-wise company allocation to students.

e Reduced manual errors in segregating students by department/section.
Training & Placement Officer (TPO) Module:

e Efficiently managed department-wide drive allocation.

e Provided global visibility across all departments.

e Implemented company deletion feature for dynamic placement cycles.

Student Module:

e Students could view companies, eligibility status, and track their applied / not applied status in real-time.
e Improved clarity of recruitment process, reducing communication gaps.

B. Performance Analysis

1) Response Time: Average response time of API calls remained below 250 ms under moderate load (100 concurrent requests).

2) Scalability: MongoDB indexing improved query performance for large student datasets (10,000+ records).

3) Security: JWT-based authentication successfully restricted unauthorized access to protected routes.

4) User Satisfaction: Informal survey of 25 students and 5 coordinators indicated a 92% satisfaction rate, highlighting ease of use
and clarity.

C. Comparison Discussion

Compared with existing placement management portals [1][2], the proposed Placement Management System demonstrates clear

advantages:

1) Granular Role Management: While existing systems provide limited separation of roles (mostly Admin, Student, TPO), our
system extends functionality by allowing Placement Coordinators to manage section-wise company allocation and TPOs to
handle department-level operations with delete privileges.

2) Real-Time Drive Tracking: Students can instantly view their Applied / Not Applied status for each company, ensuring
transparency and reducing manual follow-ups.

3) Departmental Normalization: Prevents duplicate or inconsistent department entries by enforcing structured data integrity across
the system.

4) User-Centric Design: A dynamic, React-based frontend with role-specific dashboards ensures ease of use for students,
coordinators, TPOs, and admins.

D. Scalability and Future Enhancements

The system’s MERN stack architecture is modular and supports horizontal scaling, enabling independent deployment of frontend,
backend, and database services.

Future enhancements include:

1) Resume Upload & Parsing: Allowing students to upload resumes and using NLP-based parsing for automated shortlisting.

2) Predictive Analytics: Leveraging ML models to forecast student eligibility and placement trends.

3) Mobile Application: Providing real-time notifications and company updates on mobile devices.

4) Automated Reporting: CSV/Excel exports for placement statistics, shortlisted students, and department-level insights.

5) Integration with Communication Tools: SMS/Email/WhatsApp notifications to reduce information delays.
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VIIl.  CONCLUSION
The Placement Management System (PMS) presented in this paper provides a structured, transparent, and scalable solution for

managing campus recruitment workflows. By integrating role-based modules for Admin, Placement Coordinators, Training &
Placement Officers, and Students, the system effectively eliminates the inefficiencies of fragmented spreadsheets, manual
communication, and unstructured updates.

Key contributions of the system include:

1) Section-wise company allocation by Coordinators, ensuring fair and targeted opportunities for students.

2) Department-wide drive allocation by the TPO, providing a broader institutional perspective.

3) Real-time application tracking for students, which increases transparency and reduces redundant queries.

4) Centralized authentication and data normalization, ensuring consistency, security, and auditability.

Compared to existing MERN-based placement/job portals such as College-Placement-Management-System by MoinMN [1] and Job
Portal MERN Stack by emmannweb [2], our system introduces academic-specific functionalities that better align with real-world
institutional workflows. While resume uploads, automated reporting, and advanced analytics are yet to be integrated, the PMS
demonstrates a clear advantage by replicating authentic placement processes within colleges.

The system not only reduces manual effort but also establishes a foundation for analytics-driven decision-making in future
placement strategies. Its modular design makes it adaptable for further enhancements such as resume parsing, predictive shortlisting
using ML, and real-time dashboards.

In conclusion, the Placement Management System significantly contributes to improving the placement lifecycle by ensuring
fairness, transparency, and operational efficiency. It builds upon the strengths of prior works by MoinMN and emmannweb, while
extending their scope to deliver a more student-centric and institutionally aligned platform.
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