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Abstract
Blockchain technology, since its inception with Bitcoin in 2008, has rapidly evolved into a
versatile tool with applications extending beyond cryptocurrency. This paper provides a
comprehensive analysis of blockchain technology, starting with its core structure, including
distributed ledger systems, cryptographic hashing, and consensus mechanisms such as Proof
of Work (PoW) and Proof of Stake (PoS). The study delves into the inherent properties of
blockchain—decentralization, immutability, and transparency—and examines how these
attributes contribute to enhanced security and trust in digital transactions.
The paper also explores blockchain's potential across various industries. In finance, it offers
opportunities for secure, fast, and cost-effective transactions, potentially revolutionizing
traditional banking systems and enabling decentralized finance (DeFi). In supply chain
management, blockchain facilitates traceability and provenance tracking, improving
transparency and reducing fraud. In healthcare, it provides secure, interoperable records,
enhancing data sharing while maintaining patient privacy. Digital identity management
through blockchain is also explored, highlighting how it can provide self-sovereign identities,
reducing the risk of identity theft.
Finally, the paper assesses future trends in blockchain technology, including the integration
with other emerging technologies like the Internet of Things (IoT) and Atrtificial Intelligence
(Al). It suggests that while blockchain is not a universal solution, its potential for creating more
secure, transparent, and efficient systems is substantial, warranting continued research and
development. This paper aims to provide a detailed understanding of blockchain technology,
its applications, challenges, and future directions, offering valuable insights for academics,
industry professionals, and policymakers.
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