International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 25 Issue 05, MAY, 2025

SIMPLE ATM MACHINE SIMULATION
USING JAVA

Mr. M. Uday kumar?, M. Kavya sri?, P. Harika3, S. Nandu#, CH. Manidhar5
1Associate Professor, Department of CSE
2345 UG Students, Department of CSE

uday.macharlab2@gmail.com, kavyasrimamindla@gmail.com, 23nanduyadav@gmail.com,

pothireddyharikaZ@gmail.com, chilukurimanidharreddy@gmail.com .

Christu Jyothi Institute of Technology & Science, Jangaon, Telangana, India

Abstract: In this simple ATM machine simulation project, the primary goal is to abstract the

complexity of bank transactions and present a user-friendly interface that allows users to
perform basic operations like withdrawing money, depositing funds, and checking their
balance. The simulation is implemented in Java using Object-Oriented Programming (OOP)
principles, including encapsulation, modularity, and exception handling to ensure
robustness. This system offers an educational representation of real-world ATM operations,
emphasizing code modularity, user security, and system maintainability.
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1. INTRODUCTION

This academic project focuses on simulating a simple ATM machine system using Java, with
core functionalities such as withdrawing and depositing money, as well as checking account
balances. The system is designed to model the real-world banking operations that take place
in an ATM, providing a hands-on approach to understanding key programming concepts. By
implementing features such as user authentication and transaction management, the project

provides a fundamental framework for building more complex banking applications.

The project leverages Object-Oriented Programming (OOP) principles, which are integral to
Java development. Through the use of classes, objects, inheritance, and polymorphism, the
system is modular, allowing for easy maintenance and extension. Each component, such as

the Account class and ATM class, interacts through well-defined methods, promoting code
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reusability and scalability. OOP concepts help in organizing the project structure, making it

more efficient and easier to manage.

2. LITERATURE SURVEY

A Review" by S. K. Singh et al. (2018) - This paper provides an overview of ATM systems,
including their history, architecture, and security features.This paper presents a design and
implementation of an ATM system using Java.This paper proposes a discrete event
simulation model for an ATM system. "ATM Simulation Using Agent-Based Modeling" by S.
S.Rao et al. (2018) - This paper presents an agent-based modeling approach for simulating
an ATM system.

3. PROPOSED SYSTEM

The proposed system is a GUI-based simple ATM machine simulation developed using
Java Swing, designed to mimic the basic functionalities of a real Automated Teller Machine.
This system allows users to log in securely using an account number and PIN, and then
perform essential banking operations such as checking account balance, depositing money,
withdrawing funds, and changing their PIN. The goal of the proposed system is to provide a
user-friendly, interactive environment that helps users understand the logic and flow of an

ATM system without involving real-time banking networks or complex backend integration.

MODULES USED

e Login

e Dashboard
e Withdraw
e Deposit

e BalanceChecking
e Transaction

e Account

e Database

e Validation

e ErrorHandling

TECHNOLOGIES USED
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Programming Language: java

Framework: JavaFX or Swing

Tools: Eclipse, Visual Studio Code

Database: For handling text-based files(e.g.Notepad++),.libraries
Operating System: Windows ,linux or macOS.

Frontend: JavaFX

SYSTEM ADVANTAGES

User-Friendly Interface

e Provides a simple and intuitive interface for users to perform essential banking
tasks such as withdrawal, deposit, and balance inquiry.

Object-Oriented Design

e Leverages OOP principles like encapsulation and modularity, resulting in better
code organization, reusability, and easier maintenance.

Enhanced Security

e Abstracts user data and transaction processes, reducing direct access and ensuring
safer interaction with the system.

Robust Error Handling

¢ Uses exception handling to manage invalid inputs and system errors gracefully,
improving reliability and preventing system crashes.

Advantages Of Proposed System

No Physical Hardware: Users interact with a simulated interface without needing physical

ATM machines.

Educational Value: The simulation can help users and developers understand how ATMs

operate and how basic banking operations are implemented.

Error-Free Transactions: Proper exception handling ensures smooth operations

and prevents unexpected crashes.

4. ARCHITECTURE

The simulation uses Java's standard libraries and serialization for storing user account data
persistently. Exception handling ensures robustness, catching errors such as invalid PIN
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entries or insufficient funds.The code defines an ATM class with methods for validateCard,
deposit, withdraw, checkBalance, and viewTransactionHistory. Accounts are stored in a
Map with card numbers as keys.

\

Deposit Service Transaction’
AN < Logger
Withdrawal
-— | Service

— |

Iser Interface PIN Balance
Card Authenticator Authenticator Checker

Data flow diagram

SEQUENCE DIAGRAM

A sequence diagram in Unified Modeling Language (UML) is a kind of interaction
diagram that shows how processes operate with one another and in what order. It is a
construct of a Message Sequence Chart. Sequence diagrams are sometimes called event

diagrams, event scenarios, and timing diagrams.

ISSN No: 2250-3676 www.ijesat.com Page 507 of 512



International Journal of Engineering Science and Advanced Technology (IJESAT)

Customer

ATM Machine

Vol 25 Issue 05, MAY, 2025

Insert Card

Request PIN

Bank Server

Validate PIN

Select Transaction

Choose Withdraw

Enter Amount

Y

[PIN Valid]

PIN Validated

Process Withdrawal

Dispense Cash

Show Error Message

Choose Deposit

Enter Amount

.
>

Dispense Cash

PIN Invalid

Process Deposit

Show Error Message

Choose Deposit

Confirm Deposit

Confirm Deposit

A

Enter Amount

Send Balance

Check Balance

Display Balance

Customer

Send Balance

5. OUTPUT SCREENS

ATM Machine

The system features the following Ul screens
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X

eposit successful. New balance: $4000.0

TERMINAL

P PS C:\Users\kavyasri\OneDrive\Documents\csslearn\Desktop\atmmachine> c:; cd
TIMELINE
JAVA PROJECTS

®0A12 & B lava:Ready

= CEENED = = ¢ © a @

 Deposit operation successful.

7.CONCLUSION

The ATM Machine Simulation project successfully replicates basic banking functions using
Java. It demonstrates the power of Object-Oriented Programming and exception handling in
building secure, maintainable systems. The simulation serves as an educational tool for
beginners in Java programming. Future improvements can include GUI interfaces,
encryption, database integration, and biometric authentication.

8. FUTURE SCOPE

The future scope for a project like a simple ATM machine simulation is vast, especially with
the integration of emerging technologies and evolving user needs. One potential direction is
to enhance the simulation with advanced security features, such as multi-factor
authentication (MFA) or biometric verification (e.g., fingerprint or facial recognition), which
would simulate real-world, highly secure ATM operations. Additionally, incorporating
machine learning algorithms could allow the system to analyze transaction patterns for
fraud detection. As mobile banking and contactless payments gain prominence, the project
could evolve to simulate mobile ATM transactions or integrate with digital wallets for a

broader scope.The project can also include user experience (UX) improvements, such as
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voice-controlled interactions or even supporting multiple languages for a more accessible

global experience.

REFERENCES
[1] Java Official Documentation: https://docs.oracle.com/javase/tutorial/
[2] Herbert Schildt, 'Java: The Complete Reference'
[3] Kathy Sierra & Bert Bates, 'Head First Java'
[4] GeeksforGeeks, Java ATM Machine Simulation
[5] GitHub repositories on ATM Simulation in Java

ISSN No: 2250-3676 www.ijesat.com Page 512 of 512



	Abstract: In this simple ATM machine simulation project, the primary goal is to abstract the complexity of bank transactions and present a user-friendly interface that allows users to perform basic operations like withdrawing money, depositing funds, ...
	1. INTRODUCTION
	2. LITERATURE SURVEY
	3. PROPOSED SYSTEM
	4. ARCHITECTURE
	5. OUTPUT SCREENS
	7.CONCLUSION
	8. FUTURE SCOPE
	REFERENCES

