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Abstract

Ransomware has become one of the most damaging cyber threats affecting organizations
worldwide. Attackers encrypt critical systems and demand payment for data restoration,
often combining encryption with data theft. Modern ransomware exploits phishing,
software vulnerabilities, compromised credentials, and supply chain attacks. This paper
discusses ransomware prevention, detection, incident response, recovery strategies,
implementation challenges, and future trends for strengthening cyber resilience.
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Introduction

The increasing dependence on digital technologies has significantly expanded
opportunities for cybercriminals. Ransomware attacks target organizations of every size
and can interrupt critical business operations within minutes.

Ransomware is malicious software that encrypts files and systems, preventing legitimate
users from accessing important information. Attackers frequently demand cryptocurrency
payments while threatening to leak stolen data if the ransom is not paid.

Common attack vectors include phishing emails, weak passwords, exposed remote
desktop services, software vulnerabilities, and compromised third-party suppliers. Once
attackers gain access, they move laterally, disable security tools, and encrypt valuable
assets.

Organizations should implement layered security controls including multi-factor
authentication, regular patch management, endpoint detection and response, network
segmentation, employee awareness training, vulnerability management, and secure
offline backups. These measures significantly reduce ransomware risk.

Detection technologies such as Security Information and Event Management (SIEM),
Intrusion Detection Systems (IDS), Endpoint Detection and Response (EDR), behavioral
analytics, and Al-driven monitoring enable early identification of suspicious activities
and rapid containment.

96



Intesab Aalami

ISSN: 2348-5035 '”tesab

Vol. 12/ No. 5/ September 2024 A ala"‘i
Effective recovery requires isolating infected systems, preserving forensic evidence,
restoring verified backups, validating recovered systems, and reviewing security controls
to prevent recurrence. Incident response planning and disaster recovery testing improve
organizational resilience.

Future ransomware defense will increasingly rely on artificial intelligence, zero-trust
security, automated threat hunting, collaborative threat intelligence, and advanced backup
technologies to improve cyber resilience.

Conclusion

Ransomware remains one of the most serious cybersecurity threats. Organizations can
reduce its impact through proactive prevention, continuous monitoring, effective incident
response, reliable backup strategies, and ongoing cybersecurity awareness. Combining
advanced technologies with sound governance and resilience planning will strengthen
long-term protection against evolving ransomware attacks.
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