YISV LY O

SNS COLLEGE OF ENGINEERING

Kurumbapalayam (Po), Coimbatore — 641 107 An Autonomous Institution Accredited by NBA — AICTE and Accredited by NAAC
UGC wit’A’ Grade Approved by AICTE, New Delh1 & Affiliated to Anna University, Chennai

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING IOT Including CS&BCT
COURSE NAME : DISTRIBUTED LEDGER TECHNOLOGY

TOPIC: Mitigation Methods in Blockchain:



r-\.
=
IS S VN LY Dy

Introduction to Blockchain Mitigation Methods

Mitigation methods 1in blockchain refer to strategies aimed at reducing risks associated with blockchain networks, such as
vulnerabilities, attacks, or operational inefficiencies. Blockchain, while inherently secure due to its decentralized and
cryptographic nature, still faces various risks like 51% attacks, data breaches, and smart contract vulnerabilities. Mitigation
strategies are critical in enhancing the security, scalability, and overall performance of blockchain systems.
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Types of Blockchain Mitigation Methods

Mitigation methods 1n blockchain can be divided into several key categories to address different types of risks:

1. Cryptographic Enhancements: Using strong cryptographic algorithms, such as SHA-256 for hashing and ECDSA for
digital signatures, to ensure the integrity and authenticity of transactions.

2.Consensus Mechanism Adjustments: Improving or selecting more secure consensus algorithms like Proof of Stake (PoS),
Delegated Proof of Stake (DPoS), or Practical Byzantine Fault Tolerance (PBFT) to reduce the risk of 51% attacks.

3.Smart Contract Auditing: Regularly auditing smart contracts to find vulnerabilities or bugs that could be exploited by
attackers. Tools like Mythril and Oyente can be used for automated analysis.

4.Decentralization: Ensuring sufficient node distribution and decentralization in the network to prevent centralization of
control and reduce the risks of coordinated attacks.

5.Off-chain Solutions: Leveraging off-chain scaling solutions like Layer 2 protocols (e.g., Lightning Network, Plasma) to
mitigate congestion and transaction delays on the main blockchain.
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Mitigating Common Blockchain Risks

Some common blockchain risks and their mitigation strategies include:

1.51% Attacks: In proof-of-work-based blockchains, if an entity controls more than 50% of the network’s mining power,
they can potentially manipulate transactions. Mitigation: Use hybrid consensus algorithms, increase the network's hash
rate, or move to Proof of Stake.

2.Double-Spending: The risk of spending the same cryptocurrency twice. Mitigation: Implement more robust consensus
protocols like PoS or PBFT, which make double-spending more difficult.

3.Smart Contract Exploits: Vulnerabilities in smart contracts that can be exploited by hackers. Mitigation: Regular smart
contract audits, using formal verification methods, and employing security best practices in coding.

4.Sybil Attacks: Attackers create multiple fake identities to manipulate the network. Mitigation: Use proof of identity
mechanisms and Proof of Stake (PoS), which requires financial commitment to participate in consensus.
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Importance and Challenges of Blockchain Mitigation Methods

Mitigation methods in blockchain are crucial for enhancing security, trustworthiness, and scalability of decentralized networks.
Some key points
« Ensuring Integrity and Security: Blockchain systems need robust mitigation strategies to prevent attacks that could
undermine the integrity of transactions and data.
« Maintaining Decentralization: Blockchain’s decentralization is 1ts strength, but ensuring enough nodes and diversity 1s
critical to protect against control by malicious actors.
 Scaling Efficiently: As blockchain networks grow, methods like Layer 2 solutions and sidechains are important to manage
scalability without compromising security.
Challenges:
« Complexity: Implementing and maintaining effective mitigation strategies can be complex, especially in decentralized
environments.
« Cost: Some mitigation methods, such as increasing computational resources for consensus algorithms, can be expensive.
« Adapting to New Attacks: As blockchain technology evolves, so do the methods attackers use, making it essential to
continually adapt mitigation strategies.




