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Abstract:

In recent years, the growth of globalization and digital finance has created a demand for
seamless tools that can handle both traditional fiat currencies and cryptocurrencies.
Existing calculators and platforms typically address either fiat or crypto conversions
separately, leading to inefficiency and inconvenience for users who engage in both

domains. This research presents the design and implementation of a Crypto and Currencies

Calculator, a unified system that integrates real-time fiat-to-fiat, crypto-to-crypto, and fiat-

to-crypto conversions in a single platform.
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I. INTRODUCTION

A. Background of the Study

The global financial ecosystem is undergoing a
significant transformation with the parallel
existence of fiat currencies and
cryptocurrencies. Fiat currencies such as the
U.S. Dollar (USD), Euro (EUR), and Indian
Rupee (INR) remain the backbone of global
trade and commerce, while cryptocurrencies
such as Bitcoin (BTC), Ethereum (ETH), and
Ripple (XRP) have emerged as decentralized

digital assets with increasing popularity.

The rise of globalization, digital banking, cross-
border trade, remote work, and online

freelancing has intensified the demand for real-
time, reliable, and efficient currency conversion
tools. Users today often need to switch
seamlessly between fiat and crypto values —
for example, an international student paying
fees in USD but receiving money in INR, or a
freelancer earning in Bitcoin but converting to
local fiat for everyday expenses.

B. Problem Context

The separation of fiat and crypto calculators
creates inefficiency and confusion for users who
engage in both domains. Additionally, the
volatile nature of cryptocurrencies, reliance on
multiple APIs, and inconsistent data handling
further complicate the process. As financial
systems move toward greater digital integration
(with innovations like stablecoins and Central
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Bank Digital Currencies [CBDCs]), the lack of
an integrated calculator becomes more evident.

C. Objectives of the Study

The study aims to design and evaluate a Crypto
and Currencies Calculator that provides
accurate, real-time conversions between fiat and
cryptocurrencies  within a single unified
platform.

Specific Objectives:

To develop a user-friendly, reliable, and scalable
system that integrates fiat and cryptocurrency
conversion into one calculator.

* To analyze existing currency calculators and
identify gaps in their functionality.

e Todesign a unified system architecture
integrating fiat and crypto conversion.

¢ Todevelop a prototype using modern web
technologies (ReactJS, Node.js, MongoDB,
APIs).

e To validate the system’s accuracy, performance,
and reliability through testing and user
feedback.

e To explore practical use cases (students,
freelancers, businesses, traders, travelers).

¢ Toidentify challenges and propose future
improvements, such as Al-driven forecasting
and CBDC integration.

e LITERATURE REVIEW

Several studies and tools exist that cater to either fiat
currency conversion or cryptocurrency valuation.
Websites such as XE and OANDA provide fiat
conversions, while platforms such as CoinMarketCap
and Binance provide live cryptocurrency rates.
However, there remains a gap in integrated solutions
that combine both fiat and crypto conversions into
one platform. Research by the European Central Bank
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(2022) emphasizes the importance of digital assets in
the future economy. Similarly, studies by the World
Bank (2023) highlight global financial integration,
demanding flexible tools for conversion. This
literature review indicates a strong need for a
comprehensive calculator capable of handling both
financial ecosystems.

A. Existing Systems
1. XE Currency Converter

e Established tool for international
travelers and businesses.

e Provides exchange rates for 170+ fiat
currencies.

¢ Pros: reliable, user-friendly.

e Limitations: no crypto support.

2. OANDA
e Offers forex trading and historical data.
e Widely used by professionals.
e Pros: detailed charts and data.
e Limitations: professional-oriented, not
simple for general users.

3. Google & Yahoo Finance
e Provide quick conversions via search
engines.
e Pros: easily accessible.
e Limitations: limited to fiat, no integration
with crypto.

B. Research Gaps

The financial technology (FinTech) sector has
seen rapid growth with the development of
numerous tools for currency conversion.
Traditional platforms such as XE, OANDA, and
Google Finance provide reliable conversions
between fiat currencies, while cryptocurrency-
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focused platforms like CoinMarketCap,
Binance, and Coinbase specialize in tracking
crypto prices. Although these systems are
widely used, a critical gap exists:

e Fragmentation of Tools

e Complexity of Existing Crypto
Platforms

Limited Integration of Fiat—Crypto
Conversions

Lack of Unified Real-Time Data
® Research and Academic Gap

While both fiat and cryptocurrency conversion
tools exist independently, no unified, real-time,
user-friendly calculator currently bridges the
gap between these two financial domains. This
leaves users without a reliable, simple, and
secure platform to perform conversions
seamlessly. The Crypto and Currencies
Calculator addresses this gap by integrating fiat
and cryptocurrency conversions, prioritizing
accuracy, speed, accessibility, and ease of use in
a single system.

. SYSTEM REQUIREMENTS

A. Hardware Requirements

To ensure the smooth functioning of the Crypto
and Currencies Calculator, appropriate hardware
resources are required for both development and
deployment phases. The requirements are
classified into minimum and recommended
configurations, depending on whether the
system is used for local testing, academic
demonstration, or production deployment.
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Minimum Hardware Requirements (for
Local/Academic Use)

e Processor (CPU): Intel Core i3 (2.0 GHz or
above) / AMD equivalent

e Memory (RAM): 4 GB

e Storage: 250 GB HDD or SSD (at least 2
GB free for software installation and cache)

e Display: 1280 x 720 resolution monitor

e Network: Stable internet connection (1-2
Mbps) for real-time API communication

e Peripheral Devices: Standard keyboard and
mouse

The system is lightweight and can run on basic
hardware for testing and academic use.
However, for optimal performance, large-scale
deployment, and long-term use, higher
specifications with faster CPUs, SSD storage,
and more RAM are recommended. The
flexibility in hardware requirements makes the
Crypto and Currencies Calculator scalable, cost-
effective, and adaptable to different use
scenarios.

B. Software Requirements

The Crypto and Currencies Calculator relies on
several software components for its
development, execution, and deployment. These
requirements are divided into System Software,
Application Software, and Supporting Tools &
Libraries.

System Software
e Operating System (OS):

0 Minimum: Windows 10 / Ubuntu
18.04 LTS

0 Recommended: Windows 11/
Ubuntu 20.04+ LTS

0 Reason: Provides compatibility with
modern development frameworks
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and ensures stability for backend
services.

e Database Management System (DBMS):

0 MongoDB (NoSQL)
0 Reason: Chosen for its fast data

access, flexibility in handling semi-
structured JSON data, and ability to

cache API results.

0 Browser Requirement: Latest
version of Google Chrome,
Mozilla Firefox, or Microsoft
Edge

he system requires a modern OS, lightweight
DBMS (MongoDB), frontend (ReactJS),
backend (Node.js), and reliable APIs.
Supporting tools like Git, VS Code, and
Postman assist in development, testing, and
version control. Since the calculator is built
using web technologies, it is cross-platform and
can run on any device with a web browser.

. SYSTEM DESIGN AND
ARCHITECTURE

A. Architecture Overview

The BMI Tracker uses a three-layer architecture:
frontend, logic, and backend. The frontend
handles user interaction, JavaScript manages
application logic, and Firebase provides
authentication and database services. Chart.js
enables graphical visualization of data.

1) Table 1. Supported Currency & Crypto
Conversion Examples

Fiat Currencies USD,EUR,INR,GBP
JPY
Crypto Currencies Bitcoin,
ETH,XRP,LTC
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Figure 1:System Architecture

SYSTEM ARCHITECTURE

Frontend
User Interface

A4

Application Logic
Conversion and API Calls

V

Backend/APl/Database

Exchange Rates and
Preferences

ISSN : 2581-7175 ©IJSRED: All Rights are Reserved Page 4


http://www.ijsred.com

International Journal of Scientific Research and Engineering Development-- Volume X Issue X, Year

Figure 2. Workflow of Application
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B. Database & Authentication Rules

Firebase provides secure data storage and
authentication. Each user has a unique ID, and
all BMI records are tied to that ID. Database
rules enforce access control, ensuring privacy
and preventing unauthorized entry. All data
transfers are encrypted

e IMPLEMENTATION
METHODOLOGY

A. Methodology

The methodology of a research paper is the
backbone of the study, as it explains how the
objectives were achieved, which tools were
used, and how the results were validated. In this
research, the aim is to design, implement, and
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test a Crypto and Currencies Calculator that
integrates both fiat and cryptocurrency
conversions into one unified system.

The methodology follows the Software
Development Life Cycle (SDLC):

1. Requirement Analysis: Collecting system
requirements and use cases.

2. System Design: Creating DFDs, ER diagrams,
and architectural models.

3. Implementation: Developing modules with
integration to APIs.

4. Testing: Functional, performance, and
security testing.

5. Deployment: web/mobile

versions.

Launching

6. Maintenance: Updating APIs, adding new
features, and improving scalability.

This Currency and currencies calculator can be
explained using following phases :

1. Home page :

Crypto Calculator

2. Portfolio
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3. Markets

My Portfolio

4. Converter

B. Tools & Technologies

The implementation used a modern web and
mobile technology stack:

o Frontend: React]JS for web interface,
React Native for mobile app with
HTML,Css and JS.

« Backend: Node.js with  Express
framework for fast server response.

o Database: MongoDB to store user

Available at www.ijsred.com

activity logs and conversion history.

e Programming Languages: JavaScript
(primary), Python (for data analysis
scripts).

e APIs Used:

o CoinGecko API - live crypto
data.

o XE/OANDA API —fiat exchange rates.

« Hosting & Deployment: Amazon Web
Services (AWS) with auto-scaling for
heavy loads.

By choosing this stack, the system is scalable,
modular, and real-time but some loading is
facing

C. Security & Privacy Handling

In financial systems, especially those dealing
with real-time currency conversions involving
cryptocurrencies, security and privacy are of
utmost importance. The Crypto and Currencies
Calculator must ensure that wusers’ data,
transactions, and conversion histories are
protected against  unauthorized  access,
manipulation, and breaches. Since the system
relies on external APIs, web technologies, and
databases, multiple layers of security are
required to maintain integrity, confidentiality,
and availability of information.

Beyond technical security, ethical concerns are
addressed by:
e Transparency in how user data is handled.

* Avoiding collection of unnecessary
personal/financial details.

e Providing clear opt-in consent mechanisms for
storing history or analytics.
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° RESULTS AND DISCUSSION

A. Results.

The Crypto and Currencies Calculator was
tested with various scenarios: A traveler
converting INR to USD for international trips.
An investor tracking BTC value in EUR. A
business managing payments in multiple fiat
and crypto currencies.Results are analyzed from
both technical performance testing and user
feedback surveys. The inclusion of detailed use
cases ensures that the system’s benefits are not
only theoretical but also practical and impactful.

. CONCLUSION

The Crypto and Currencies Calculator
successfully integrates fiat and crypto
conversions into a single platform. It addresses
the growing need for a reliable, real-time tool in
the digital economy. While limitations exist, its
modular design ensures scalability and
adaptability. With continuous improvements, it
has the potential to evolve into a comprehensive
financial assistant.

The purpose of this study was to design,
develop, and evaluate a Crypto and Currencies
Calculator capable of performing accurate, real-
time conversions between fiat currencies and
cryptocurrencies in a unified system. The
research addressed a significant gap in existing
tools, where most platforms focus either on fiat
or crypto conversions but rarely integrate both.
By implementing a modular, API-driven system,
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the project successfully demonstrated how such
integration can improve usability, reliability,
and accessibility for diverse user groups.

In conclusion, this research not only provides a
working prototype but also establishes a
framework for future financial technologies.
With further development, the system has the
potential to evolve into a comprehensive
financial platform, contributing to global
financial inclusion and the wider adoption of
digital currencies.

° FUTURE WORK

While the Crypto and Currencies Calculator has
successfully demonstrated its ability to integrate
fiat and cryptocurrency conversions in a unified
system, there remain significant opportunities
for enhancement, scalability, and broader
adoption. This chapter outlines the potential
directions in which the system can evolve, both
technically and functionally, to meet the needs
of future financial ecosystems.

Future improvements include:- Al-based
prediction models for currency and crypto
trends.- Blockchain integration for transparent
transactions.- Advanced visualization tools like
graphs and charts.- Portfolio management
features for investors.- Offline mode using
cached rates for travelers.
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