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Abstract - Cryptocurrency trading has rapidly expanded across the globe, yet current trading platforms struggle with key issues around
security, transparency, and scalability. This study presents a web-based cryptocurrency trading platform designed to overcome these
issues by leveraging blockchain technology and advanced encryption methods. Key features include real-time trading, the use of smart
contracts to enhance transparency, and APl integration for up-to-the-minute market data. A prototype was created and tested to explore
its potential in real-world scenarios. As cryptocurrency adoption rises, the need for secure trading platforms becomes increasingly
urgent. However, many platforms will still lack n providing provide the sturdy safety, the openness and efficiency that users expect.
Our platform uses blockchain, encryption, and smart contracts to create a flexible, user-friendly experience that minimizes the need for
mediators.

Index Terms — Cryptocurrency Trading, Blockchain Technology, Smart Contracts, Decentralized Finance, Web Development, Cryp-
tocurrency Exchange.

ILINTRODUCTION
Background:

Since the introduction of Bitcoin, cryptocurrency has rapidly evolved, leading to an influx of trading platforms. Despite this growth,
frequent issues such as security breaches, slow transaction speeds, and complex interfaces have hindered trust and adoption in crypto
trading.

Problem Statement:
e Security: Many platforms are susceptible to cyberattacks, risking user funds.
o Transparency: Users often face difficulties in verifying transaction validity.
e  Scalability: Existing platforms experience performance slowdowns with increasing users, leading to slower trades and possible
price discrepancies.

Objective:
Our objective is to develop a secure and scalable cryptocurrency trading platform that utilizes blockchain for transparent transactions.
The platform will also feature smart contracts for automated trades and an intuitive, user-friendly interface with real-time updates.

I1.LITERATURE SURVEY

[1] The authors Liang, Jiagi and Linging Lee Wayne Chen and Daniel Zheng Delway "Towards an understanding of cryptocurrency:
cryptocurrency, foreign exchange and comparative analysis of stock,"” provide a novel perspective for their research.into the various
aspects of cryptocurrencies, positioning them in stocks and foreign exchange markets. This review highlights that the cryptocurrency’s
significant volatility and inherent market vulnerability, underlining its comparatively lower stability against conventional financial
assets. The study also explains the role of solid regulatory measures to help address associated risks. Collectively, the review offers
meaningful insights into cryptocurrency’s complexities, pointing to key considerations for both investment approaches and regulatory
policies.

[2] The paper "HCH DEX: Secure Cryptocurrency E-walled & Exchange System with two-way authentication" Mohamed Azman and
Kunal Sharma suggested that Cryptocurrencies have the power to change global economic transactions, making them more secure and
resilient. With the correct setup, users can save Cryptocurrency-wallet information directly on their devices, and then quickly perform
transactions through a Hot-Cold Hybrid decentralized exchange model-complex interact with centralized servers. This setup, equipped
with robust two -way authentication on smart cards, allows transactions to take place safely on blockchain via licensed local brokers.
Together, this innovative design paves the way for a more just and less corrupt economy.

[3] Kim, Y. Bin et al. (2016) present a novel approach to predicting changes in cryptocurrency prices by analyzing user interactions
within online communities. This study deals with the increasing role of Cryptocurrencies in global online transactions and highlights
a significant research gap: Lack of methods for accurately predicting both price changes and transaction volumes within different
cryptocurrencies. Existing models often fall short by not distinguishing between traditional and digital currencies, leading to
inefficiencies.
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I11.PROPOSED METHODOLOGY/ WORKING MECHANISM

The proposed platform's architecture has several layers, each design to provide a safe and effective trade experience:

1. Frontend Layer (User Interface)

o Components: Registration/Login, Portfolio Overview, Real-Time Price Updates, Buy/Sell Orders

2. Application Layer (Business Logic)
o Trading Engine: Manages and processes trade orders according to market conditions.
o Smart Contracts: Automates transactions, securing trades while enhancing transparency.
o Market Data Service: Supplies real-time pricing data from various exchanges.

o Wallet Integration: Facilitates user-friendly fund management.

3. Blockchain Layer (Decentralized Ledger)
o Transaction Verification: Each trade is verified on the blockchain.
o Smart Contract Execution: Trades execute automatically based on pre-set conditions.

o Blockchain Nodes: Communicates with the decentralized network to record transactions securely.

4. Data Storage Layer
o  User Database: Stores user profiles, KYC information, and settings.
o Transaction Database: Records trade activity and transaction history.

o Market storage Data: Real time and historical data for analysis and reporting.

5. Security Layer
o Encryption (SSL/TLS): Secures data as it’s transmitted.
o Multi Factor Authentication: Adds extra steps for secure account access.
o Anti DDoS Protection: Defends the platform against attacks.
o Cold Wallets: Stores the majority of funds offline for extra protection.

o Hot Wallets: Keeps a smaller portion online, ready for trading.

6. API Layer (Integration Layer)
o Market Data API: Retrieves real-time data from sources like Binance and CoinMarketCap.
o Wallet API: Manages deposits and withdrawals through wallet integrations.

o Payment Gateway API: Enables fiat-to-crypto transactions for user convenience.
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i. System Architecture
IV.SYSTEM IMPLEMENTATION
Algorithm for Cryptocurrency Trading Platform:-
Step 1: Start User Login
if (new_user) {
collectRegistrationData();
encryptPassword();
storelnUserDatabase();
}else {
acceptUsernamePassword();
if (validateCredentials()) {
performMultiFactorAuthentication();
if (authenticationSuccessful) {
generateSessionToken();
redirectToDashboard();
}
}
}
Step 2: Get Wallet Setup
initiateWalletSetup();
storeWalletinfolnUserDatabase();
linkWalletToUserProfile();
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Step 3: Fetch and Display Market Data
requestMarketData();

marketData = fetchMarketData();
displayMarketData(marketData);

Step 4: Switch User Based on Wallet Address
switch (wallet_address) {

case (wallet_address == Supplier_address):
return supplierDashboard();
break;

case (wallet_address == Manufacturer_address):
return manufacturerDashboard();
break;

case (wallet_address == Transporter_address):
return transporterDashboard();
break;

case (wallet_address == Wholesaler_address):
return wholesalerDashboard();
break;

case (wallet_address == Distributor_address):
return distributorDashboard();
break;

case (wallet_address == Pharma_address):
return pharmaDashboard();
break;

default:
return defaultDashboard();
break;

Step 5: Placing and Executing Orders

if (validateOrder()) {
processedOrder = tradingEngine.processOrder(order);
contract = createSmartContract(order);
executeContract(contract);

storeTransaction(transaction);

Step 6: Securing Transactions and Managing Funds

encryptedTransaction = encryptData(transaction);

if (transactionType == "instant") {
useHotWallet(transaction);

}else {

useColdWallet(transaction);

}

updateFundBalance(transaction);
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storeTransactionLog(transaction);

/I Step 7: API and Third-Party Integrations
externalRequest = handleAPIRequest(apiRequest);
validateAPIRequest(externalRequest);
secureAPICommunication(externalRequest);

response = forwardRequestToModule(externalRequest);

returnResponseToExternal Client(response);

/I Step 8: Real-Time Updates and User Feedback
updateReal TimeData();
notifyUser(transactionStatus);

V. Algorithm Flowchart
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VI.SEQUENCE DIAGRAM
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Sequence diagrams can be used to provide graphical representation of object interactions or object coordination over time.

VIL.DFD Diagram

A DFD is the "flow" of data from the information system that models its and processes elements and frequently used as a first step to
develop a system overview that can subsequently be further developed. Data processing visualization is another application for DFDs.
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VII1.UML Diagram

1.Class Diagram:

- user id :String
- username : String
- password : String
- email : String
- balance : float

+ register{)
+ login()
+ updateProfile()

- accountlD: String - transactioniD: String - assetliD: String

- useriD: String - userlD: String - assetName: String

- accountType: String - cryptoType: Siring - marketPrice: Float
- amount: Float - volume: Float

- transactionDate: Date

+ deposit() + execute() + updatePrice()
+ withdraw()

- orderlD: String - marketiD: String
- useriD: String

- cryptoType: String - tradingPairs: List=Siring=
- orderType: String —_—

- quantity: Float

- status: String

+ place() + getMarketData()
+ cancel()

2.Collaboration Diagram

The collaboration diagram illustrates how the various components of a system relate to one another. The collaboration diagram and the
sequence diagram both show the same data, but in different ways. Because it is based on object-oriented programming, it shows the
architecture of the object living in the system rather than the message flow.
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IX. Algorithms Used

1. Order Matching Algorithm

This algorithm forms the backbone of the trading engine. It is made to match buy and sell orders based on a Dual-criterion approach
that is price and time. This ensures a fair and predictable trading process. The system maintains separate queues for buy and sell orders
and continuously scans them for matches

2. Secure Hash Algorithm (SHA-256)

security is essential in any monetary gadget, and the SHA-256 plays an essential role in maintaining touchy statistics. It takes enter
(which includes password or transaction facts) and converts them to a 256-bit string of fixed length, which acts as a digital fingerprint.
the distinctiveness and irreversibility of the hashish make it best for verifying data integrity - even a moderate change within the enter
effects in a very distinctive output. on this platform, SHA-256 is used to have consumer data and transaction blocks earlier than saving
them, making sure that they can't be reached or changed by unauthorized events.
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3. Asymmetric Encryption (RSA/ECC)
Asymmetric encryption techniques such as RSA and ECC are implemented to prevent unauthorized access and ensure secure
communication between users and the platform.These algorithms rely on a pair of keys — a public key for encryption and a private key
for decryption. When sensitive data, such as wallet credentials or session information, is transmitted, it is first encrypted using the public
key. Only the holder of the private key (the intended recipient) can decrypt it. This model ensures end-to-end security, especially during
login, fund transfers, and API calls, reducing the risk of interception or tampering.

4. WebSocket Communication Algorithm

Traditional HTTP-based data exchange is not suitable for applications that demand instant updates, like a trading platform. To overcome
this, WebSocket technology is used. It allows a persistent connection to remain open between the client and server, enabling data to
flow in both directions without the need to continuously refresh the page. This algorithm powers the real-time features of the platform,
such as live price feeds, instant order status updates, and dynamic chart movements. The result is a smooth and interactive experience
for traders, where they can respond to market changes as they happen.

5. Smart Contract Execution Algorithm

smart contracts are automated scripts stored at the blockchain that execute predefined movements when positive conditions are met.
within the context of this platform, whenever a person initiates a alternate, a clever settlement is deployed to deal with the transaction.
It verifies conditions like balance, price, and asset availability, and if all checks pass, the contract completes the transfer between parties.
What makes this powerful is that the process is completely transparent, immutable, and does not require manual intervention. This adds
a layer of trust and automation that is especially useful in decentralized finance (DeFi) environments.

6. Load Balancing Algorithm

Handling a large number of concurrent requests — especially during market volatility — is essential to avoid performance bottlenecks.
Load balancing algorithms such as Round Robin or Least Connections are used to distribute incoming traffic across multiple backend
servers. These algorithms track the load on each server and assign new requests accordingly.

X. Proposed Outcomes
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X1.CONCLUSION

This user-focused cryptocurrency trading platform addresses key challenges in today’s digital asset markets, including security and
scalability. Equipped with robust security protocols and an array of trading tools, the platform caters to both beginners and seasoned
traders alike. To empower users with knowledge, it offers educational resources designed to promote well-informed decision making.
Additionally, decentralized finance (DeFi) features enhance liquidity and accessibility, broadening market participation. By prioritizing
regulatory compliance and offering responsive customer support, the platform builds the trust necessary to foster wider adoption of
cryptocurrencies. Looking to the future, ongoing user feedback will guide further development, ensuring the platform remains agile
amid market changes and providing a solid base for long-term success in the evolving world of digital trading.
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