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Implementing a Web 3.0 Blockchain Website for Secure Crypto Transfers

Ziyodov Anvar Ravshan Ugli', Hanbi lim', Jong-Do Kim', YoungSil Lee'

"Dongseo University

Abstract The emergence of Web 3.0 signifies a transformative shift towards decentralized, user-centric Internet applications, challenging the conventions of

the traditional Web. This research delves into the foundational concepts of blockchain technology, encompassing decentralized ledgers, consensus mechanisms,

and smart contracts. The paper provides an in-depth exploration of how these elements collectively serve as the backbone of the decentralized Internet. With

a primary focus on developing decentralized applications (DApps), this study investigates the pivotal role of smart contracts in enabling trustless transactions

and facilitating the autonomous execution of code. The result is a profound reshaping of the landscape of application development.
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[ . Introduction

The internet’s evolution has profoundly shaped our lives.
Originating with Web 1.0, a pioneering yet text-based era, the
Internet’s transformative journey continued with Web 2.0 in the
early 2000s. This phase revolutionized web development,
fostering interactive and shareable spaces marking a departure
from the static nature of the early web. As we approach the
dawn of Web 3.0, the transition from Web 2.0 is imminent [1].
Web 3.0, characterized by decentralization, harnesses blockchain
technologies and advances in the semantic web. It introduces
and

concepts data control, cryptocurrency,

decentralized record-keeping on the blockchain, ushering in a

like personal

digital immersion.

Web 3.0 embodies the principle of ubiquity, advocating for
universal internet access from any location, through any
platform, and with any data. At its core, Web 3.0 establishes a
decentralized internet, relying on peer-to-peer
connections. Notably, this decentralized paradigm ensures data
storage on the blockchain, preserving digital assets without the
of tracking. This shift
decentralized web signifies a new era, emphasizing connectivity
and security through the principles of blockchain technology [2].

network

risk transformative towards a

II. Main Idea

This research revolves around the strategic implementation of
Solidity-based smart contracts, serving as digital architects to
processes  while prioritizing  transparency  and
immutability. Solidity, a high-level contract-oriented programming
language, is employed for crafting these contracts on the
Ethereum blockchain, establishing a secure and decentralized
ecosystem for user transactions.

Smart  contracts, the
self-executing agreements stored on the blockchain, enabling

automate

research’s core, function as
users to engage in various transactions without intermediaries.
Alchemy, selected as the blockchain platform, is pivotal in
streamlining interactions with diverse blockchain networks and
optimizing the project’s infrastructure. Connectivity to Ethereum
and other blockchains is facilitated through Alchemy’s API,
offering features such as account management, transaction
signing, and data storage. Additionally, Alchemy provides a
cloud-based blockchain node for testing and deploying DApps,
ensuring reliable and scalable Ethereum node management. User
transaction security is bolstered through secure wallets, an
optimized blockchain  infrastructure, integration  with
MetaMask, an Ethereum wallet extension. MetaMask allows users
to securely connect to their blockchain-based wallets, ensuring
control over private keys and supporting multiple networks (See

Fig. 1 below).

and



\—  Ethereum Virtual Machine ._J

|

Ethereum Blockehain

IPFSISWARM

Fig. 1. System architecture

Figure 2 presents the visual
implemented result. In front-end development, we employed
React)s, an open-source JavaScript library renowned for its
efficiency in crafting user single-page
applications. React]Js optimizes performance by minimizing

representation of our

interfaces  for

updates to the actual DOM by leveraging reusable components
and a virtual DOM.

A notable aspect of our implementation is the strategic
relocation of transaction execution logic from the front end to
an intermediary proxy server. In essence, the intermediary node
executes Ethereum transactions on behalf of the end user. To
achieve this functionality on the server node, we utilized the
web3.js library. Web3.js offers a plethora of APIs, enabling the
proxy server not only to sign transactions and create new
Ethereum accounts on behalf of the user but also to provide
APIs for deploying Smart Contracts on the Ethereum network.
This approach enhances transaction security and streamlines the
execution process, ensuring a seamless user experience within
the decentralized environment.
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Fig. 2. Implemented result

II. Conclusion

In conclusion, this paper presents a forward-looking paradigm
for transactional processes, leveraging the synergies of
blockchains and Web 3.0. This research aims to conceptualize
and implement strategies, harnessing the
profound capabilities inherent in blockchain technologies while

decentralization

redefining the user experience within the overarching principles
of Web 3.0.

Aligned with the fundamental tenets of Web 3.0, our
research endeavors to empower users by granting them
ownership and control over their data. This pivotal shift from
centralized to decentralized data networks signifies a
monumental leap in user autonomy and ensures heightened
privacy and fortification against unauthorized — access.
Implementing this novel approach to transactions showcases the
transformative potential of blockchain and Web 3.0 and lays the

foundation for a more secure and user-centric digital landscape.
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