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Abstract:

Digital transformation (DX) has required a shift in enterprise infrastructure. It has moved
most data processing and storage from on-site data centers to cloud environments. While this
change offers significant scalability and flexibility, it also increases the risk of cyberattacks.
This introduces complicated vulnerabilities linked to API endpoints, misconfigurations, and
identity management. This paper looks at the changing threats in cloud computing and
assesses modern detection and response strategies. It argues that traditional perimeter-based
security is outdated. Organizations need to move to Zero Trust Architectures (ZTA)
supported by Artificial Intelligence (Al) and Machine Learning (ML) for real-time anomaly
detection and automated incident response (SOAR).
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Introduction:

The concept of Digital Transformation (DX) involves incorporating digital technology into all
parts of a business. This changes how organizations work and provide value. At the core of this
transformation is Cloud Computing, which delivers computing services over the internet.

However, the quick shift to the cloud has left security measures behind in many organizations.
The breakdown of the traditional network perimeter means that corporate data is now stored on
infrastructure owned by third-party providers like AWS, Azure, and Google Cloud. Users can access
this data from anywhere. This paper examines how security teams need to change their strategies from
static defense to dynamic, data-focused threat detection and response.

1. The Evolving Cloud Threat Landscape
The cloud environment introduces unique risks that differ significantly from on-premise

networks.
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1.1 Misconfiguration: The Silent Killer
Unlike traditional hacking, which often involves breaking encryption, cloud breaches frequently
stem from user error. Misconfigured storage buckets (e.g., AWS S3), open ports, and excessive
permissions allow attackers to access data without deploying malware.*
1.2 API Vulnerabilities
Cloud-native applications depend on Application Programming Interfaces (APIs) to
communicate. These APIs act as the "doors" to the application; if not secured, they allow direct access
to the underlying database. "Shadow APIs," which are endpoints created by developers without the
knowledge of security teams, present a significant risk.2.3 Identity and Access Management (IAM)
In the cloud, identity is the new perimeter. Attackers now focus on compromising credentials
rather than firewalls. Techniques include:
e Credential Stuffing: Using stolen passwords from one breach to access other accounts.
e Privilege Escalation: Gaining entry via a low-level account and exploiting flaws to gain
administrative access.
2. Theoretical Frameworks
To understand cloud security, one must first understand the foundational models of

responsibility and trust.

Hoy-Tarter Model of Administrative Decision Making

Role Function

2.1 The Shared Responsibility Model
Cloud security relies on a partnership between the Cloud Service Provider (CSP) and the
Customer.
= Provider Responsibility: Security of the cloud (hardware, physical data centers, host OS).
= Customer Responsibility: Security in the cloud (customer data, IAM, firewall configurations,
encryption).
e Analysis: Breaches often occur when customers mistakenly believe the CSP is responsible for

tasks like patching guest operating systems or configuring network access controls.
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2.2 Zero Trust Architecture (ZTA)
The traditional "castle-and-moat" approach assumed that anyone inside the network was
trustworthy. Zero Trust operates on the principle: "Never Trust, Always Verify."
e Micro-segmentation: Breaking the network into small zones to prevent lateral movement.
o Continuous Verification: Every access request is verified based on identity, device health, and

context, regardless of where the request originates.

ZERO TRUST SECURITY

MULTT-FACTOR MOMETRICS DEVICE HEALTH DEVICE MICRO- LEAST PRIVILEGE ENCRYPTION DATA LOSS
AUTHENTICATION CHECKS MANAGEMENT SEGMENTATION ACCESS PREVENTION

3. Advanced Threat Detection Mechanisms

Static rules (like antivirus signatures) are ineffective against modern cloud threats. Strategies
have shifted toward behavioral analysis.
3.1 Al and Machine Learning in Detection

Machine Learning (ML) models are essential for processing the massive volume of logs
generated by cloud platforms.

e User and Entity Behavior Analytics (UEBA): ML algorithms establish a "baseline" of normal
behavior for every user and device. If a user who normally logs in from New York at 9 AM
suddenly downloads 5GB of data from a suspicious IP address at 3 AM, the system flags this as
an anomaly.

il

e Pattern Recognition: Al can identify subtle patterns indicative of "low and slow" attacks
(Advanced Persistent Threats) that human analysts might miss.
3.2 Cloud Security Posture Management (CSPM)

CSPM tools continuously scan the cloud environment for misconfigurations and compliance
violations. Instead of waiting for an attack, CSPM proactively alerts administrators to open buckets or
unencrypted databases.

4. Response Strategies: Automation and Orchestration

Detection is useless without a rapid response. In the cloud, an attack can propagate across

thousands of servers in minutes.
4.1 SOAR (Security Orchestration, Automation, and Response)
SOAR platforms integrate various security tools and automate incident response via

"playbooks."

Vol. 11 (10) December 2025 152



Journal of Science Research International (JSRI) ISSN: 2456 - 6365

Example Scenario:
i.  Detection: An IDS detects a brute-force attack on a virtual machine.
ii.  Orchestration: The SOAR platform triggers a playbook.
iii.  Response: The system automatically blocks the attacking IP at the firewall and disables the
compromised user account.
iv.  Notification: The security team is alerted after containment is achieved.
4.2 DevSecOps

"Shifting Left" means integrating security early in the software development lifecycle (SDLC).
By scanning code for vulnerabilities during the build process (CI/CD pipeline), organizations prevent
security flaws from ever reaching the production cloud environment.

5. Discussion and Future Outlook

The arms race between attackers and defenders is intensifying. As organizations adopt Multi-

Cloud strategies (using AWS and Azure simultaneously), visibility becomes a major challenge.
o The AI Double-Edged Sword: Just as defenders use Al, attackers are using Al to generate
sophisticated phishing emails and automate vulnerability scanning.
e Quantum Computing: In the near future, quantum computers may break current encryption
standards. Cloud providers must prepare by adopting "Post-Quantum Cryptography."
Conclusion:

In the age of digital transformation, cloud computing is the engine of growth, but security is
the brake system that allows it to go fast and safely. The static defenses of the past are insufficient.
Effective cloud security requires a dynamic approach rooted in the Shared Responsibility Model and
Zero Trust principles. By leveraging Al-driven detection and automated response (SOAR),
organizations can reduce the "dwell time" of attackers and ensure their digital transformation is resilient
against modern threats.
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