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Abstract- This paper introduces an Automated Exam Hall 

Allocation System (AEHAS) designed to optimize seating 

arrangements in academic institutions. The system is 

developed using a Constraint-Based Heuristic Algorithm that 

ensures fairness, prevents departmental clustering, and 

maximizes the efficient use of available examination halls. 

 

Unlike stochastic approaches such as genetic 

algorithms, which may produce varying results across 

different runs, our constraint-based methodology guarantees 

deterministic outcomes. This reliability is crucial for academic 

settings where consistency and fairness in seat allocation are 

paramount. AEHAS is implemented as a web-based solution 

leveraging Flask for backend processing, MySQL for data 

management, Html, CSS, and Js for an interactive frontend, 

and Bootstrap for responsive design. The platform enables 

administrators to upload exam schedules, execute automated 

seat allocation, and preview assignments before finalization. 

 

The system intelligently distributes students across 

examination halls while adhering to predefined constraints, 

such as seat availability, subject-specific requirements, and 

institutional policies. Through an efficient algorithmic 

approach, AEHAS minimizes manual intervention, reduces 

errors, and ensures a seamless examination management 

process. 

 

By incorporating a user-friendly interface and robust 

backend logic, AEHAS enhances the administrative workflow 

and provides a scalable solution adaptable to institutions of 

varying sizes. The paper further discusses the system 

architecture, implementation challenges, and performance 

evaluation, demonstrating its effectiveness in real-world 

scenarios. 
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I. INTRODUCTION 

 

 Exam seat allocation plays a critical role in 

maintaining the integrity and fairness of examination 

processes in educational institutions. The process involves 

assigning seats to students in a manner that minimizes the risk 

of malpractice while ensuring  compliance with institutional 

policies. Manual seat allocation is not only tedious and time-

consuming but also prone to human errors, leading to 

inefficiencies and potential conflicts. 

 

Automated systems address these challenges by 

providing reliable, scalable, and efficient solutions. Various 

algorithms have been explored for seat allocation, including 

genetic algorithms, which rely on probabilistic methods to find 

optimal arrangements. However, such approaches lack the 

deterministic nature required for high-stakes academic 

environments, as their results may vary between executions. 

To overcome these limitations, our approach leverages a 

Constraint-Based Heuristic Algorithm that guarantees 

predictable and consistent outcomes. By systematically 

enforcing constraints such as departmental distribution, seat 

availability, and institutional policies, the algorithm ensures 

fairness and maximizes resource utilization. 

 

The system is developed on a robust technological 

stack, ensuring reliability, scalability, and ease of use. Flask 

serves as the backend framework, handling server-side logic 

and data processing. MySQL is used for efficient data storage 

and retrieval, ensuring seamless management of examination-

related information. Html, CSS, Js powers the frontend, 

providing an interactive and dynamic user experience, while 

Bootstrap enhances the UI design with a responsive and 

visually appealing interface. 

 

This paper explores the development, 

implementation, and advantages of the Automated Exam Hall 

Allocation System (AEHAS), demonstrating its effectiveness 

in streamlining the examination management process. 

 

II. BACKGROUND 

 

The process of exam hall allocation in educational 

institutions has traditionally been a manual and labor-intensive 

task, requiring administrators to assign seats while considering 

multiple constraints such as seat availability, departmental 

distribution, and institutional policies. Manual allocation is not 

only time-consuming but also prone to errors, leading to issues 

such as unfair seat distribution and increased risk of 

malpractice. 
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To address these challenges, automated systems have 

been introduced to streamline the allocation process and 

ensure fairness. Various algorithmic approaches have been 

explored for automated seat allocation, each with its own 

advantages and limitations. 

 

Early automated seat allocation systems relied on 

predefined rules and heuristics to distribute students across 

examination halls. These rule-based systems were limited in 

flexibility and often required extensive manual adjustments to 

handle edge cases, making them less effective for large-scale 

institutions. 

 

Some institutions have experimented with stochastic 

methods such as genetic algorithms for seat allocation. These 

approaches use probabilistic techniques to optimize seating 

arrangements but may yield different results across 

executions. While they offer adaptability, their non-

deterministic nature makes them less suitable for high-stakes 

academic settings where consistency is crucial. 

The proposed Automated Exam Hall Allocation System 

(AEHAS) employs a Constraint-Based Heuristic Algorithm to 

ensure a structured and deterministic approach to seat 

allocation. Unlike probabilistic methods, this approach 

enforces strict constraints to maintain fairness, prevent 

departmental clustering, and optimize space utilization. The 

algorithm intelligently assigns students while considering 

factors such as hall capacity, subject-specific constraints, and 

institutional policies, thereby minimizing manual intervention 

and reducing errors. 

 

By leveraging a robust technological stack—Flask 

for backend processing, MySQL for data management, and a 

dynamic front-end with HTML, CSS, JavaScript, and 

Bootstrap—AEHAS provides a scalable and user-friendly 

solution. This system enhances administrative efficiency and 

ensures a seamless examination management process, making 

it a reliable tool for institutions of all sizes. 

 

III. RELATED WORK 

 

A. Automation of Exam Hall Allotment& Seating 

Arrangement 

 

The "Exam Hall Seating Arrangement System" is 

designed to automate the allocation of examination halls and 

seating arrangements for students and invigilators, eliminating 

manual workload and reducing errors. This web-based 

application ensures a hassle-free process by automatically 

assigning seats to students without clashes and allocating 

invigilators to specific halls. Traditionally, seat allotment was 

done manually, which was time-consuming, required 

significant manpower, and often led to confusion among 

students searching for their seats. The system is accessible via 

desktop and mobile, providing a flexible and efficient way to 

manage exam seating. Several similar projects have been 

developed, such as systems using cloud computing for seat 

and hall allocation, hall ticket generation, and result access. 

Research has also shown that seating arrangements impact 

student performance, highlighting the need for an efficient 

system. The proposed system leverages a genetic algorithm 

for optimal seat allocation, following steps such as initial 

population generation, fitness function evaluation, selection, 

crossover, mutation, and termination to ensure an optimal 

arrangement. It consists of various modules, including Login 

(for admin, faculty, and students), Room Creation 

(categorizing rooms by blocks), Staff Creation (registering 

invigilators), Student Creation (uploading student details), 

and Exam Assignment (recording exam schedules). The 

system provides several advantages over traditional methods, 

such as reducing human effort, eliminating errors, improving 

efficiency, and enabling easy report generation. It significantly 

benefits educational institutions by streamlining seat 

allocation and invigilation duties while maintaining a 

centralized database for quick and easy access to exam-related 

information. 

 

B. Automatic Exam Hall Allotment 

 

The "Exam Hall Seating Arrangement System" aims 

to automate the complex task of allocating examination halls 

and seats to numerous students, reducing manual effort and 

paperwork. Developed as a PHP web application, it uses 

CRON jobs and the PHP Mailer package to send automated 

email notifications to students and invigilators one day and 

one hour before exams. The system ensures no two students 

are assigned the same seat by auto-allocating seats based on 

exam dates and timings, while also handling staff, student, and 

hall management. Unlike many existing systems that lack 

automation and rely on manual report generation, this project 

uses the TCPDF package to generate PDF reports of seating 

arrangements, which are emailed to invigilators. The system 

supports real-time seat tracking, automatically showing 

available seats and hall status. Students can register and log in 

to check their seating details, and staff can manage exams, 

students, and halls efficiently. The dynamic hall allocation 

feature considers real-time hall dimensions, preventing 

allocation clashes and maintaining an efficient seating 

structure. The application also handles batch, block, and 

department management, ensuring organized hall allocations. 

The notification management system keeps students and 

staff updated with timely exam details. This system improves 

existing manual approaches by automating key processes, 

reducing time consumption, and providing centralized access 
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to data, making it highly beneficial for educational institutions 

by simplifying exam-related tasks, reducing errors, and 

enhancing overall efficiency. 

 

C. Exam Section Management System 

 

The proposed work focuses on automating the exam 

seating arrangement and supervision duty allocation process in 

educational institutions, which is traditionally a time-

consuming and error-prone task when performed manually. 

The system is designed to handle the growing complexity 

associated with an increasing number of students, subjects, 

departments, and classrooms. It introduces two core modules: 

the Student Seating Arrangement (SSA) and the Supervision 

Duties Allocation (SDA). The SSA module manages the 

automatic allocation of exam seats to students based on 

available classrooms, ensuring that students are distributed in 

a way that reduces the chances of cheating by avoiding the 

seating of students from the same department or subject next 

to each other. The SDA module systematically assigns 

invigilation duties to teachers based on their availability, 

ensuring optimal utilization of staff without overburdening 

them. The system streamlines the entire examination 

management process by allowing the admin to add and 

manage student details, allocate hall and table numbers, and 

assign invigilators. It also ensures that once certain details like 

room numbers are added, they cannot be altered to prevent 

confusion and inconsistencies. Additionally, the application 

offers a comprehensive view of all exam hall allocations, 

including details such as room numbers, student information, 

course details, and invigilator assignments, which helps avoid 

errors and room allocation conflicts. The software 

significantly reduces the manual effort involved, minimizes 

errors, and saves time by automating these critical processes. 

Moreover, the system ensures the efficient use of classrooms 

and resources while maintaining transparency and accuracy in 

the allocation process. The application is low-cost, efficient, 

and adaptable for use across various colleges and universities, 

addressing the common challenges faced by examination 

committees and making the entire exam management process 

more organized and reliable. 

 

IV. METHODS 

 

4.1 Algorithm Overview 

 

The Constraint-Based Heuristic Algorithm operates 

through multiple structured steps to ensure optimal seat 

allocation while adhering to institutional policies and fairness 

constraints. 

 

1. Grouping Students by Department: The system 

retrieves student data from the database, categorizing 

them by department. This prevents clustering of 

students from the same department in close 

proximity, reducing the risk of academic dishonesty. 

2. Seat Sorting: Seats are organized in a systematic 

order (e.g., A1, A2, B1, B2...) to ensure predictable 

seat assignments. This structured allocation 

simplifies seat mapping and visualization. 

3. Constraint Enforcement: The ExamHallAllocator 

logic enforces critical constraints, such as preventing 

adjacent students from belonging to the same 

department. Additional constraints, such as avoiding 

empty seat gaps and optimizing space usage, are also 

applied. 

4. Pattern Tracking: To enhance fairness, the system 

maintains a history of previous seat allocations, 

ensuring that no student is repeatedly assigned the 

same seat pattern in successive exams.  

 

4.2 Backend Allocation Flow 

 

The automated seat allocation follows a structured 

backend workflow, ensuring efficiency and accuracy: 

 

1. CSV Upload and Data Processing: Administrators 

upload a CSV file containing student and exam 

details. The uploaded data is processed, which parses 

and validates the input before invoking the allocation 

algorithm. 

2. Hall and Seat Data Retrieval: The algorithm 

retrieves hall configurations and seat layouts. This 

data provides a foundation for seat assignment by 

ensuring accurate spatial representations. 

3. Allocation Execution: The allocation algorithm 

assigns seats while adhering to constraints, such as 

departmental distribution and spacing requirements. 

The system dynamically adjusts assignments to 

optimize hall usage and fairness. 

4. Database Storage and Visualization: Once 

allocations are finalized, they are stored in the 

allocations table. Administrators can then review the 

assignments. Ensuring transparency and flexibility in 

managing seating arrangements. 

 

This methodology ensures an efficient, fair, and 

scalable approach to exam seat allocation, addressing key 

institutional challenges and enhancing administrative 

workflows. 
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V. SYSTEM ARCHITECTURE 

 

Admin Login Page: 

 

• Provides secure login functionality for 

administrators. 

• Built with Bootstrap for responsive design and 

integrated with Flask for authentication. 

 

Dashboard Page: 

 

• Acts as the central control panel for administrators. 

• Allows uploading exam schedules, initiating seat 

allocations, and accessing previews. 

• Facilitates uploading of CSV files containing exam 

schedules. 

• Provides buttons for allocating seats, previewing seat 

allocations, and allocating staff. 

 

Seat Preview Page: 

 

• Displays seat allocations for each exam session. 

• Includes visual cues to indicate departmental 

distribution. 

• Uses Bootstrap for styling and Flask for data 

retrieval. 

 

Hall Plan Page: 

 

• Shows a detailed layout of the exam hall, including 

bench and seat allocations. 

• Features grid-based seat arrangement for intuitive 

visualization. 

• Integrated with jQuery for dynamic seat display 

updates. 

 

Student Search Page: 

 

• Allows students to search for their seat details using 

their register number and exam date. 

• Displays results dynamically, providing hall number, 

seat code, and session details. 

 

 
 

 
 

 
 

VI. TECHNOLOGIES USED 

 

The development of AEHAS utilized a robust set of 

technologies that ensured system efficiency, scalability, and 

user-friendliness. The combination of these technologies 

provided a seamless integration between the frontend, 

backend, and database components. 

 

1. Frontend Technologies 
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Bootstrap: 

 

A responsive CSS framework used for styling web pages. 

Ensures consistency across all web pages. 

Offers pre-designed UI components, reducing development 

time. 

 

JavaScript (JS): 

 

Handles dynamic interactions and client-side logic. 

The js files manage asynchronous data fetching, form 

validations, and DOM manipulations. 

 

HTML5 and CSS3: 

 

Used for structuring and styling web pages. 

HTML templates form the foundation of the frontend 

interface. 

 

2. Backend Technologies 

 

Flask (Python Framework): 

 

A lightweight and flexible web framework. 

Manages routing, session handling, and integration with the 

constraint-based heuristic algorithm. 

The app.py file handles all API endpoints related to seat 

allocation, user authentication, and database transactions. 

 

Python: 

 

Core programming language for backend development. 

The ExamHallAllocator class implements the seat allocation 

logic, ensuring compliance with department separation and 

pattern avoidance constraints. 

 

3. Database Management 

 

MySQL: 

 

Relational database system used for storing and managing 

student details, hall layouts, seat allocations, and exam 

schedules. 

Efficiently handles complex queries and transactions 

necessary for real-time seat allocations. 

 

MySQL Connector: 

 

Python library used to connect the Flask backend with the 

MySQL database. 

Provides robust error handling and transaction management. 

 

VII. CONCLUSION 

 

The AEHAS developed using a Constraint-

BasedHeuristic Algorithm delivers a robust, deterministic 

solution for exam seat allocation. Its deterministic nature 

ensures consistent outcomes, essential for academic integrity. 

The development process highlights how modern web 

technologies, when combined with robust algorithmic logic, 

can solve real-world academic scheduling problems. Future 

enhancements may include real-time seat adjustments, and 

multi-campus adaptations. 
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