5.6 SECURITY AND COST OPTIMIZATION IN CLOUD COMPUTING

Cloud computing has revolutionized the way businesses and individuals use IT resources.
While it provides flexibility, scalability, and on-demand access, two critical aspects—security and

cost optimization—determine the effectiveness and sustainability of cloud adoption.
1. Security in Cloud Computing

Cloud security refers to the policies, technologies, and practices that protect cloud-based systems,
data, and infrastructure from cyber threats. Security is essential because cloud data is stored
remotely and accessed over the internet, making it vulnerable to attacks.

Importance of Cloud Security

« Data Protection: Sensitive business, financial, and personal information must be safe from
theft, leaks, or accidental deletion.

e Regulatory Compliance: Organizations must follow standards like GDPR, HIPAA, and
ISO 27001 to avoid legal penalties.

« Business Continuity: Security ensures that operations continue uninterrupted even in case

of attacks.
Types of Cloud Security

1. Data Security: Protecting stored and transmitted data using encryption and access controls.
Techniques include encryption, masking, and tokenization.

2. Network Security: Using firewalls, VPNs, and secure protocols to protect cloud networks.
Techniques include role-based access, MFA (Multi-Factor Authentication), and single sign-
on.

3. ldentity and Access Management (IAM): Ensuring only authorized users can access
resources.

4. Compliance & Governance: Following legal and industry standards (e.g., GDPR, HIPAA).
Regular audits and adherence to industry standards to maintain trust and meet legal
requirements.

5. Threat Detection & Monitoring: Continuous monitoring for malware, intrusions, and
vulnerabilities. Security Information and Event Management (SIEM) tools detect anomalies.
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Common Security Practices

1. Encryption: Convert data into unreadable code for unauthorized users. AWS KMS or
Azure Key Vault is often used.

2. Multi-Factor Authentication (MFA): Adds an extra verification layer.

3. Regular Backups: Ensures recovery from accidental deletion, corruption, or ransomware
attacks.

4. Patch Management: Regular updates to fix vulnerabilities in software and operating
systems.

5. Security Audits & Logging: Maintaining logs of all activities for accountability and

identifying suspicious actions.
Shared Responsibility Model
Cloud providers like AWS, Azure, and GCP follow a shared responsibility model:

o Cloud Provider Responsibility: Secures infrastructure, physical servers, and network.

o Customer Responsibility: Secures data, applications, configurations, and access controls.

Example: AWS ensures server hardware security, but the customer must encrypt S3 data and

manage user access.
2. Cost Optimization in Cloud Computing

Cloud services follow a pay-as-you-go model, but without proper management, costs can escalate
quickly. Cost optimization ensures businesses use resources efficiently while maintaining

performance.
2.1 Importance of Cost Optimization

e Reduces Waste: Prevents paying for unused or underutilized resources.
e Improves ROI: Maximizes the benefits of cloud investments.

o Sustainable Scaling: Supports growth without unnecessary financial burden.
2.2 Key Strategies for Cost Optimization

a) Right-Sizing Resources
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Select the appropriate instance type, CPU, memory, and storage based on actual usage.
o Example: Instead of using a large VM for a low-traffic website, use a smaller VM.
b) Auto-Scaling

Automatically adjusts compute resources based on demand, ensuring you pay only for what is

needed.
c) Reserved & Spot Instances

o Reserved Instances: Prepaid for 1-3 years, cheaper for long-term use.

e Spot Instances: Unused capacity sold at low cost, suitable for flexible workloads.
d) Storage Optimization

o Use different storage classes depending on access frequency (e.g., AWS S3 Standard vs
Glacier).

o Delete unused snapshots, old data, and temporary files to reduce cost.
e) Monitoring & Budgeting

o Use tools like AWS Cost Explorer, Azure Cost Management, or GCP Billing Reports to
monitor expenses.

o Set budgets and alerts to avoid surprise bills.
f) Serverless Computing & PaaS

o Services like AWS Lambda or Azure Functions charge only for execution time, eliminating

the cost of idle servers.
Best Practices

Tag resources by project or department to track usage.
Schedule non-production instances to shut down when not in use.

Avoid over-provisioning; allocate only what’s necessary.
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Regularly review usage reports and optimize accordingly.
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3. Interconnection of Security and Cost Optimization

e Unused resources can become a security risk if not patched or monitored.

« Over-provisioning increases cost and attack surface.

o Properly optimized resources are cheaper to secure and maintain.

e Cloud providers offer security automation and cost management tools together for

holistic management.

Cloud computing offers flexibility and scalability, but security and cost optimization are crucial

for its effective use.

e Security protects data, applications, and infrastructure from cyber threats and ensures
compliance with regulations.

« Cost optimization ensures resources are efficiently used, avoiding unnecessary spending
while maintaining performance.

o Together, they make cloud adoption safe, cost-effective, and sustainable for businesses of

all sizes.

Example in real life: A company using AWS S3 stores active data in the Standard tier (fast access)
and old archives in Glacier (cheap storage), applies encryption, uses MFA, and monitors usage.

This approach saves money and keeps data secure simultaneously.
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