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CHAPTER 01 / CLOUD COMPUTING




1.1 Overview of AWS Cost Optimization

AWS Cost Optimization encompasses the strategies, tools, and best practices used to minimize unnecessary cloud spend while ensuring that workloads remain performant, secure, and scalable. As cloud adoption accelerates, organizations must balance agility and innovation with financial discipline. Effective cost optimization is not merely about cutting costs; it is about maximizing the value delivered per dollar spent on AWS resources.


Why Cost Optimization Matters


	Financial Efficiency: Unoptimized cloud usage can lead to waste, such as idle resources, overprovisioned instances, or overlooked storage costs. These inefficiencies can significantly inflate operational expenses.

	Business Agility: Cost optimization frees up budget for innovation and strategic initiatives by reducing unnecessary spend.

	Accountability: With clear cost visibility and allocation, teams can take ownership of their cloud spend, fostering a culture of financial responsibility.

	Scalability: Optimized environments can scale more predictably, preventing unexpected cost spikes as workloads grow.





Core Principles of AWS Cost Optimization

AWS recommends a systematic approach, often referred to as the “AWS Cost Optimization Pillars,” which include:


	Right-Sizing: Matching resource types and sizes to workload requirements (e.g., EC2 instance sizing).

	Increasing Elasticity: Leveraging auto scaling, serverless, and on-demand services to align usage with demand.

	Optimizing Storage: Using appropriate storage classes and lifecycle policies to reduce costs.

	Measuring, Monitoring, and Improving: Continuously tracking usage and costs with AWS-native tools (e.g., Cost Explorer, AWS Budgets).

	Purchasing Options: Selecting the most cost-effective pricing models (On-Demand, Reserved, Spot Instances, Savings Plans).





How AWS Cost Optimization Works

Cost optimization is an ongoing process involving:


	Discovery: Identifying all AWS resources in use, including “hidden” or orphaned assets.

	Analysis: Using tools like AWS Cost Explorer, Cost and Usage Reports (CUR), and Trusted Advisor to analyze spending patterns and detect inefficiencies.

	Optimization Actions: Implementing changes such as right-sizing instances, applying Reserved Instances, or moving infrequently accessed data to lower-cost storage.

	Governance: Establishing policies, budgets, and guardrails to prevent overspending and ensure continuous optimization.




💡 Pro Tip: Automate cost optimization tasks (e.g., shutting down non-production resources outside business hours) using AWS Lambda and scheduling tools to achieve ongoing savings without manual intervention.





Real-World Example

A SaaS company noticed escalating monthly AWS bills. By conducting a cost optimization review, they discovered: - Several EC2 instances running 24/7 despite being used only during business hours. - Large volumes of old data stored in S3 Standard instead of S3 Glacier. - Underutilized Reserved Instances not matched to current workloads.

Actions taken: - Implemented instance scheduling to shut down non-essential servers during off-hours. - Applied S3 lifecycle policies to transition old data to Glacier. - Re-aligned Reserved Instances to match actual usage.

Result: The company reduced its AWS spend by 35% within three months without impacting performance.



Tools and Technologies Involved


	AWS Cost Explorer: Visualizes spending trends and identifies cost drivers.

	AWS Budgets: Sets custom cost and usage budgets, with alerts.

	AWS Trusted Advisor: Recommends cost optimization opportunities.

	AWS Cost and Usage Report (CUR): Provides detailed billing data for analysis.

	AWS Compute Optimizer: Recommends optimal EC2 instance types and sizes.





Step-by-Step Cost Optimization Process


	Assess Current Usage: Use AWS Cost Explorer and CUR to review spending patterns.

	Identify Quick Wins: Look for idle or underutilized resources with Trusted Advisor.

	Right-Size Resources: Use Compute Optimizer recommendations.

	Optimize Storage: Apply S3 lifecycle policies and select cost-effective storage classes.

	Review Purchasing Options: Evaluate Reserved Instances and Savings Plans.

	Set Budgets and Alerts: Use AWS Budgets to monitor and control future spend.

	Implement Governance: Use AWS Organizations for multi-account management and consolidated billing.











	AWS Tool
	Purpose
	Key Exam Focus





	Cost Explorer
	Spend analysis & visualization
	Identifying cost drivers



	Budgets
	Alerts for spend/usage thresholds
	Preventing overspend



	Trusted Advisor
	Cost optimization recommendations
	Detecting inefficiencies



	CUR
	Detailed billing data
	Deep-dive analysis



	Compute Optimizer
	Instance right-sizing
	Resource optimization






⚠️ Common Pitfall: Focusing solely on compute costs while neglecting storage, data transfer, and managed service charges can result in missed optimization opportunities and persistent overspending.





Edge Cases


	Burst Workloads: Highly variable workloads may benefit more from Spot Instances and serverless approaches.

	Compliance Constraints: Some data may require storage in specific regions or classes, limiting optimization options.

	Legacy Applications: May not support auto scaling or modern instance types, requiring alternative approaches.



AWS cost optimization is a continuous, organization-wide effort that blends technical acumen, financial discipline, and process automation to deliver sustained cloud value.




1.2 Exam Structure and Objectives

Understanding the structure and objectives of the AWS Certified Cloud Cost Optimization exam is essential for effective preparation and success. This section provides a detailed breakdown of the exam format, content domains, question types, and the key competencies assessed.


Exam Structure

The AWS Certified Cloud Cost Optimization exam is designed to validate your expertise in identifying, implementing, and managing cost optimization strategies across AWS services. The exam is delivered online or at testing centers via Pearson VUE or PSI.

Key Exam Details:








	Attribute
	Description





	Format
	Multiple choice, multiple response



	Number of Questions
	65 (including 15 unscored questions)



	Duration
	170 minutes



	Passing Score
	750 out of 1000



	Delivery Method
	Online proctored or testing center



	Cost
	$300 USD (subject to change; check AWS for updates)



	Languages
	English, Japanese, Korean, Simplified Chinese





Questions may be scenario-based, requiring analysis of AWS cost management challenges and selection of the most effective solution.


📝 Exam Tip: Read each scenario carefully; questions often require you to select the best answer, not just a correct one. Consider cost, operational impact, and AWS best practices.





Exam Domains and Weightings

The exam blueprint is organized into distinct domains, each representing a critical area of cost optimization knowledge and skills. Understanding the domain weighting helps prioritize study efforts.

Typical Domain Breakdown:




	Domain
	Weight (%)





	1. Cost Management and Analysis
	22%



	2. Compute and Storage Cost Optimization
	32%



	3. Governance, Automation, and Policies
	18%



	4. Networking and Database Cost Optimization
	14%



	5. Sustainability and Advanced Optimization
	14%






🔎 Did You Know? AWS regularly updates exam blueprints. Always check the official AWS Certification page for the latest domain weightings and objectives before scheduling your exam.





Objectives and Competencies Assessed

The exam measures your ability to:


	Analyze AWS billing and usage data using tools like AWS Cost Explorer, Budgets, and Cost and Usage Reports (CUR).

	Identify and remediate cost inefficiencies in compute, storage, database, and networking resources.

	Apply cost allocation strategies using tagging, resource grouping, and consolidated billing.

	Implement governance and automation for ongoing cost control, including policies, budgets, and automated remediation.

	Align cost optimization with organizational goals, including sustainability and compliance requirements.



Sample Competencies:


	Selecting the most cost-effective compute option (On-Demand, Reserved, Spot, Savings Plans).

	Designing S3 lifecycle policies for storage cost reduction.

	Configuring AWS Budgets to alert stakeholders of cost overruns.

	Using AWS Organizations for consolidated billing and cross-account cost allocation.

	Evaluating the cost trade-offs of security and compliance features (e.g., KMS, Shield, WAF).





Question Types and Exam Experience


	Multiple Choice: Select one correct answer from four options.

	Multiple Response: Select two or more correct answers from five or more options.

	Scenario-Based: Analyze a use case and determine the optimal cost optimization strategy.

	Drag-and-Drop/Matching (occasionally): Match services or strategies to scenarios.



Exam Experience:


	Registration: Schedule via AWS Certification Portal.

	Check-in: ID verification and environment scan (for online proctoring).

	Exam Interface: Flag questions for review, navigate freely.

	Scoring: Unscored questions are indistinguishable; focus on all questions equally.





Common Edge Cases


	Ambiguous Scenarios: Some questions may have multiple plausible answers; prioritize AWS-recommended best practices and cost impact.

	Service Updates: New AWS features may appear; base answers on current documentation and well-architected principles.

	Multi-Account Environments: Be prepared for questions involving consolidated billing, chargeback, and cross-account optimization.




⚠️ Common Pitfall: Overlooking the impact of governance and automation. Many candidates focus solely on compute/storage but neglect policies, budgets, and automation, which are heavily weighted in the exam.








1.3 Key Terminology and Concepts

A strong command of AWS cost optimization terminology is fundamental for both the exam and real-world cloud financial management. This section introduces and explains the essential terms, concepts, and relationships that underpin cost optimization practices on AWS.


Core Concepts and Terms


	AWS Pricing Models


	On-Demand: Pay for compute or storage resources by the hour or second, with no long-term commitments.

	Reserved Instances (RIs): Commit to a specific instance type and region for a 1- or 3-year term in exchange for significant discounts.

	Spot Instances: Purchase unused EC2 capacity at steep discounts, with the caveat that AWS can reclaim these resources with little notice.

	Savings Plans: Flexible pricing models offering savings over On-Demand rates in exchange for a commitment to a consistent amount of usage (measured in $/hour) for a 1- or 3-year term.




	AWS Free Tier: A limited offering of AWS resources available at no cost, designed to help new users get started.


	Cost Allocation Tags: Key-value metadata assigned to AWS resources to organize and attribute costs, enabling granular reporting and chargeback.


	Consolidated Billing: A feature of AWS Organizations that aggregates billing across multiple accounts, allowing for volume discounts and simplified payment.


	AWS Cost Explorer: A native visualization tool for analyzing historical spend, usage patterns, and cost drivers.


	AWS Budgets: Service for setting custom cost and usage thresholds, with alerting capabilities.


	AWS Cost and Usage Report (CUR): The most detailed AWS billing report, delivered to S3, containing line-item usage and pricing data.


	Right-Sizing: The process of matching resource types and sizes to actual usage, eliminating overprovisioning.


	Auto Scaling: Automatically adjusts compute capacity to maintain performance and minimize waste.


	Chargeback and Showback: Financial management strategies for attributing cloud costs to internal teams or projects (chargeback: actual billing; showback: reporting only).


	Lifecycle Policies: Automated rules for transitioning or deleting data in storage services (e.g., S3), to control storage costs.


	Data Transfer Costs: Charges incurred when data moves between AWS services, regions, or out to the internet.






Why These Concepts Matter

Understanding this terminology is vital for: - Navigating the AWS Console and documentation. - Communicating with stakeholders about cost-saving opportunities. - Implementing and automating cost controls. - Passing the AWS Certified Cloud Cost Optimization exam, which tests not only knowledge but the practical application of these concepts.


💡 Pro Tip: Mastering cost allocation tags and enforcing tagging policies is one of the most impactful ways to gain visibility and control over your AWS spend.





Real-World Examples


	A SaaS company uses Consolidated Billing to aggregate costs for its dev, test, and production accounts, unlocking volume discounts on EC2 and S3.

	An enterprise configures AWS Budgets to notify finance teams when monthly spend approaches 80% of their forecasted cloud budget.

	A data analytics team implements S3 Lifecycle Policies to automatically transition infrequently accessed data to S3 Glacier, reducing storage costs by over 60%.





Step-by-Step: Tagging for Cost Allocation


	Define Tagging Standards: Establish mandatory tags (e.g., Project, Environment, Owner).

	Apply Tags: Use the AWS Console, CLI (aws resourcegroupstaggingapi tag-resources), or automation (CloudFormation, Terraform).

	Activate Cost Allocation Tags: In the AWS Billing Console, activate tags for cost allocation.

	Review Reports: Use Cost Explorer or CUR to report on costs by tag.





Tools and Technologies








	Tool/Service
	Purpose





	AWS Cost Explorer
	Visualize and analyze cost data



	AWS Budgets
	Set and monitor cost thresholds



	AWS Cost and Usage Report
	Detailed, line-item cost data



	AWS Organizations
	Multi-account management & billing



	AWS Tag Editor
	Bulk manage resource tags







Edge Cases and Common Pitfalls


	Unlabeled Resources: Resources without cost allocation tags can lead to “unallocated” costs, making chargeback impossible.

	Misconfigured Budgets: Setting budgets without accounting for seasonal or cyclical spend can trigger unnecessary alerts.

	Data Transfer Blind Spots: Neglecting inter-region or cross-AZ transfer costs may result in unexpected billing spikes.




⚠️ Common Pitfall: Failing to activate cost allocation tags in the Billing Console means your tags won’t appear in cost reports, even if resources are tagged.








1.4 Candidate Prerequisites and Target Audience

The AWS Certified Cloud Cost Optimization certification is designed to validate expertise in managing and optimizing cloud spend within AWS environments. Understanding the prerequisites and intended audience is essential for effective exam preparation and for aligning your current skills with the certification’s expectations.


Prerequisites

While AWS does not mandate formal prerequisites for attempting the Cloud Cost Optimization certification, successful candidates typically possess the following background:


	Foundational AWS Knowledge: Familiarity with AWS core services (such as EC2, S3, RDS, Lambda, VPC) and basic AWS architecture concepts.

	Cloud Billing and Cost Management: Experience with AWS billing, pricing models, and cost management tools such as AWS Cost Explorer, Budgets, and Cost and Usage Reports.

	Hands-on AWS Experience: At least 1-2 years of hands-on experience managing AWS resources, including deploying, monitoring, and optimizing workloads.

	Basic Financial Acumen: Understanding of financial principles such as Total Cost of Ownership (TCO), OpEx vs CapEx, and budgeting—all crucial for cost optimization.

	Familiarity with Tagging and Resource Organization: Experience implementing tagging strategies and organizing resources for cost allocation and reporting.




💡 Pro Tip: Completing the AWS Cloud Practitioner or Solutions Architect – Associate certifications first can provide a strong foundation for tackling cost optimization topics.





Target Audience

This certification is tailored for professionals responsible for controlling, forecasting, and optimizing AWS cloud costs within their organizations. Typical roles include:


	Cloud Financial Operations (FinOps) Practitioners: Professionals bridging the gap between finance and technology to manage cloud spend efficiently.

	Cloud Architects and Solutions Architects: Individuals designing cloud architectures with cost efficiency as a core requirement.

	DevOps and Cloud Engineers: Engineers responsible for deploying, monitoring, and maintaining cloud infrastructure with a focus on cost-effective operations.

	Cloud Account Managers and Billing Analysts: Staff managing AWS accounts, handling billing inquiries, and implementing cost allocation and chargeback strategies.

	IT Managers and Directors: Decision-makers overseeing cloud budgets, resource utilization, and cloud cost governance.





Why Prerequisites Matter

AWS cost optimization is a multidisciplinary field requiring both technical and financial expertise. Candidates lacking foundational AWS knowledge may struggle to understand how architectural decisions impact cost. Similarly, those without financial context may miss opportunities for meaningful optimization. The exam assumes you can interpret usage data, analyze billing reports, and implement cost-saving measures using AWS-native tools.



How to Assess Your Readiness

Before registering for the exam, review the following checklist:


	Can you navigate and interpret AWS Cost Explorer and Budgets?

	Do you understand the differences between On-Demand, Reserved, and Spot pricing?

	Are you comfortable implementing tagging strategies for cost allocation?

	Can you analyze AWS billing reports and identify cost drivers?

	Have you implemented or recommended cost optimization strategies in a real AWS environment?



If you answer “no” to any of these, focus your study plan on closing those gaps.



Real-World Example

Consider a DevOps engineer at a mid-sized SaaS company. They are tasked with reducing monthly AWS spend by 20%. To succeed, they must understand EC2 pricing models, use AWS Budgets to set alerts, analyze spend patterns in Cost Explorer, and implement right-sizing or auto-scaling strategies. Without hands-on AWS experience and a grasp of billing concepts, these tasks would be challenging.



Common Edge Cases


	Non-Technical Finance Staff: Finance professionals may excel at budgeting but struggle with technical AWS constructs. Bridging this gap requires targeted study of AWS service fundamentals.

	Highly Technical but No Cost Focus: Cloud engineers may know AWS services deeply but lack awareness of cost implications, leading to overprovisioned resources or missed savings opportunities.

	Multi-Cloud Professionals: Those with experience in other cloud providers (Azure, GCP) must adapt to AWS-specific cost tools and terminology.




⚠️ Common Pitfall: Underestimating the importance of hands-on AWS experience. The exam tests not just theoretical knowledge but also the practical application of cost optimization strategies using AWS-native tools.





Recommended Learning Path


	Review AWS Well-Architected Framework (Cost Optimization Pillar)

	Gain hands-on experience with AWS billing and cost management tools

	Study AWS pricing documentation and service-specific cost considerations

	Practice analyzing and optimizing real AWS workloads



By aligning your background with these prerequisites and understanding the target audience, you’ll be better prepared for both the exam and real-world cost optimization challenges.






2. AWS Pricing Fundamentals


[image: ]




CHAPTER 02 / CLOUD COMPUTING




2.1 AWS Pricing Models and Components

Understanding AWS pricing models and their components is foundational for effective cloud cost optimization. AWS offers a flexible and granular pricing structure, allowing organizations to pay only for what they use. However, this flexibility introduces complexity, making it crucial to master how different pricing models work and what cost components are involved.


Core AWS Pricing Models

AWS provides several primary pricing models tailored to different use cases and consumption patterns:


	On-Demand Pricing

	Description: Pay for compute or storage capacity by the hour or second (depending on the service) with no long-term commitments.

	Use Case: Ideal for short-term, unpredictable workloads or for development/testing environments.

	Example: Launching an EC2 instance for a few hours to run a test suite. You pay only for the hours (or seconds) the instance is running.




	Reserved Pricing

	Description: Commit to using a specific instance type or resource for a 1- or 3-year term, in exchange for significant discounts (up to 75%) compared to on-demand prices.

	Types:

	Standard Reserved Instances: Highest discount, less flexibility.

	Convertible Reserved Instances: Allow changing instance families, OS, or tenancies during the term.




	Use Case: Steady-state workloads, such as production web servers.

	Example: Purchasing a 3-year reserved EC2 instance for a predictable application.




	Spot Pricing

	Description: Bid on unused AWS capacity at steep discounts (up to 90% off on-demand). Instances can be interrupted by AWS with two minutes’ notice.

	Use Case: Fault-tolerant, flexible, or stateless workloads (e.g., big data processing, batch jobs).

	Example: Running large-scale data analysis with EC2 Spot Instances.




	Savings Plans

	Description: Flexible pricing model offering lower prices in exchange for a commitment to a consistent amount of usage (measured in $/hour) for a 1- or 3-year term.

	Types:

	Compute Savings Plans: Apply to any EC2 instance, regardless of region, family, OS, or tenancy.

	EC2 Instance Savings Plans: Apply to a specific instance family within a region.




	Use Case: Organizations seeking flexibility across instance types and regions while optimizing costs.

	Example: Committing to $50/hour of compute usage for 1 year.







💡 Pro Tip: Use a blended approach—combine on-demand, reserved, spot, and savings plans to match workload requirements and maximize savings.





Key Cost Components

AWS bills usage based on several key components. Understanding these is essential for accurate cost forecasting and optimization:


	Compute: Charges for running virtual machines (EC2), containers (ECS/EKS), serverless functions (Lambda), and related resources.

	Storage: Costs for block storage (EBS), object storage (S3), file storage (EFS), and archival storage (Glacier).

	Data Transfer: Charges for data moving in and out of AWS services, between regions, or to the internet.

	Requests and API Calls: Costs associated with API operations (e.g., S3 PUT/GET requests, Lambda invocations).

	Provisioned Capacity: Charges for reserved throughput or capacity (e.g., DynamoDB, RDS).

	Additional Features: Costs for add-ons like enhanced networking, Elastic IPs, premium support, and managed services.





Real-World Example

Suppose you deploy a web application using: - 2 EC2 instances (on-demand) for the web tier - 1 RDS database (reserved instance) - S3 for static assets - CloudFront for content delivery

Your monthly bill would include: - EC2 on-demand instance hours - RDS reserved instance fee - S3 storage and request fees - Data transfer out to the internet (CloudFront and S3) - CloudFront request and data transfer fees



Step-by-Step: Analyzing Pricing for an EC2 Deployment


	Determine Workload Patterns: Is the workload steady, spiky, or unpredictable?

	Select Appropriate Pricing Models:

	Use reserved or savings plans for steady workloads.

	Use spot or on-demand for variable or short-lived workloads.




	Estimate All Cost Components:

	Instance hours (compute)

	Storage (EBS volumes)

	Data transfer (intra-AZ, inter-region, internet egress)

	Additional features (Elastic IPs, monitoring)




	Use AWS Pricing Calculator: Input configuration to estimate costs.

	Review AWS Cost Explorer: Analyze historical usage and forecast future spend.




⚠️ Common Pitfall: Focusing only on compute costs and overlooking data transfer, storage, or request-based charges can lead to significant underestimation of total AWS spend.





Tools and References


	AWS Pricing Calculator: https://calculator.aws.amazon.com/

	AWS Cost Explorer: For visualizing and analyzing historical spend.

	AWS Pricing Documentation: Regularly updated with service-specific pricing details.





Edge Cases to Consider


	Short-Lived Resources: On-demand or spot may be cheaper for resources used only for minutes/hours.

	High Data Transfer: Workloads with large outbound data may incur higher costs than compute or storage.

	Multi-Region Deployments: Cross-region data transfer can be a major cost driver.

	Resource Scaling: Autoscaling can shift workloads between on-demand and spot, impacting pricing.



Mastery of AWS pricing models and components is essential for designing, operating, and optimizing cost-effective cloud architectures.






2.2 On-Demand, Reserved, and Spot Instances

Understanding AWS compute instance pricing models is foundational for cloud cost optimization. The three primary purchasing options for Amazon EC2 and other compute resources—On-Demand, Reserved, and Spot Instances—offer distinct trade-offs in terms of flexibility, commitment, and cost. Selecting the appropriate model (or combination) is key to balancing performance requirements with budget constraints.


On-Demand Instances

Concept:

On-Demand Instances allow you to pay for compute capacity by the hour or second (depending on the instance type) with no long-term commitments or upfront payments. You simply launch, use, and terminate instances as needed.

Why it Matters:

- Maximum flexibility: Ideal for unpredictable workloads, development, testing, or short-term projects. - No commitment: Useful when you can’t predict future resource requirements.

How it Works:

- You launch EC2 instances via the AWS Management Console, CLI, or SDKs. - Billing is per second (minimum 60 seconds) for Linux instances; per hour for Windows. - Instances can be stopped, started, or terminated at any time.

Real-World Example:

A startup running a web application with fluctuating traffic uses On-Demand Instances to scale up during product launches and scale down during low-traffic periods.



Reserved Instances (RIs)

Concept:

Reserved Instances provide significant discounts (up to 72% compared to On-Demand) in exchange for committing to a one- or three-year term. You reserve capacity in a specific Availability Zone, instance family, and platform.

Why it Matters:

- Substantial cost savings for predictable, steady-state workloads. - Capacity reservation (for Standard RIs) ensures availability in busy regions.

How it Works:

- Choose between Standard RIs (greater discount, less flexibility) and Convertible RIs (can change instance families, OS, or tenancy during the term). - Payment options: All Upfront, Partial Upfront, or No Upfront (monthly). - RIs are not actual instances but billing discounts applied to running On-Demand instances that match the RI attributes.

Step-by-Step: Purchasing a Reserved Instance 1. Analyze usage patterns using AWS Cost Explorer. 2. Choose instance attributes (type, region, OS, tenancy). 3. Select RI type (Standard or Convertible) and term (1 or 3 years). 4. Decide on payment option. 5. Purchase RI via the AWS Console or CLI (aws ec2 purchase-reserved-instances-offering).

Real-World Example:

A SaaS provider with a consistent baseline of web servers purchases 3-year Standard RIs for its production environment, reducing compute costs by over 60%.


💡 Pro Tip: Use AWS Cost Explorer’s RI Coverage and Utilization reports to monitor and maximize your RI investment.





Spot Instances

Concept:

Spot Instances let you bid on unused EC2 capacity at steep discounts (up to 90% off On-Demand rates). However, AWS can reclaim (terminate) these instances with two minutes’ notice when capacity is needed elsewhere.

Why it Matters:

- Dramatically lower costs for fault-tolerant, flexible workloads. - Enables large-scale compute projects (e.g., big data, CI/CD, batch processing) at a fraction of the price.

How it Works:

- You request Spot Instances specifying maximum price and instance type. - Instances run as long as capacity is available and your bid exceeds the Spot price. - AWS may interrupt (terminate or stop) your instances with minimal warning.

Step-by-Step: Using Spot Instances 1. Identify workloads that can tolerate interruptions (stateless, batch, parallel processing). 2. Use EC2 Auto Scaling groups with mixed instance policies to combine On-Demand and Spot. 3. Set up interruption handling (e.g., save state to S3 on termination notice). 4. Launch Spot Instances via Console, CLI (aws ec2 request-spot-instances), or EC2 Fleet.

Real-World Example:

A genomics company processes DNA sequencing data using Spot Instances, reducing analysis costs by 80%. Jobs are checkpointed so they can resume if interrupted.


⚠️ Common Pitfall: Running critical, stateful applications on Spot Instances without interruption handling can lead to data loss or downtime.





Comparison Table










	Feature
	On-Demand
	Reserved Instances
	Spot Instances





	Commitment
	None
	1 or 3 years
	None



	Discount (vs On-Demand)
	0%
	Up to 72%
	Up to 90%



	Flexibility
	High
	Low (Standard), Medium (Conv)
	Low (subject to reclaim)



	Use Case
	Unpredictable, short
	Predictable, steady-state
	Fault-tolerant, flexible



	Interruption Risk
	None
	None
	Yes (2 min notice)







Edge Cases and Best Practices


	Convertible RIs are ideal if your instance requirements may change but you still want long-term savings.

	Spot Blocks (deprecated as of 2023) allowed fixed-duration Spot usage; now, use flexible interruption-aware architectures.

	Combining Savings Plans (see section 2.3) with RIs and Spot can further optimize costs.

	For regulated workloads requiring guaranteed capacity, prioritize RIs or On-Demand.




📝 Exam Tip: Be able to identify which instance purchasing model is best for specific workload scenarios, especially considering flexibility, cost, and risk of interruption.






2.3 Free Tier and Savings Plans

AWS offers multiple mechanisms to help customers manage and reduce cloud costs from the outset: the AWS Free Tier and AWS Savings Plans. Understanding these options is foundational for both new and experienced AWS users seeking to optimize spend.


AWS Free Tier

Concept and Purpose:

The AWS Free Tier is designed to give new customers hands-on experience with AWS services at no cost, within specified usage limits. It helps organizations and individuals experiment, prototype, and learn without incurring charges during the early stages.

Types of Free Tier Offers: - 12-Month Free Tier: For new AWS accounts, many services are free for 12 months after account creation, within usage limits (e.g., 750 hours/month of t2.micro or t3.micro EC2 instances, 5GB S3 storage). - Always Free: Some services offer perpetual free usage within limits (e.g., 1 million AWS Lambda requests/month, 1GB DynamoDB storage). - Trials: Short-term free trials for certain services (e.g., 30-day Amazon Inspector trial).

Why It Matters:

The Free Tier enables risk-free evaluation and initial development. However, exceeding limits results in standard on-demand charges









AWS Savings Plans

















2.4 Billing and Invoicing Basics



Key Concepts


	AWS Account Structure: Organizations may use a single account or multiple linked accounts under AWS Organizations for consolidated billing.

	Billing Period: AWS bills on a monthly cycle, with charges accruing throughout the month and invoices generated at the period’s end.

	Consolidated Billing: Allows organizations to combine usage across multiple accounts for volume discounts and simplified payment.

	Taxation and Currency: Invoices may include taxes (such as VAT or GST) and are typically denominated in the account’s local currency.





Why Billing and Invoicing Matter


	Cost Visibility: Accurate billing enables organizations to track, allocate, and optimize cloud spend.

	Budgeting and Chargeback: Detailed invoices and reports support internal chargeback/showback and budgeting processes.

	Compliance and Auditing: Invoices serve as official financial documents for regulatory and audit requirements.





How AWS Billing Works


1. Service Metering




2. Accrual and Estimation




3. Invoice Generation



	Service-by-service breakdown

	Usage types and quantities

	Applicable discounts, credits, and taxes






4. Payment









Tools and Interfaces


	AWS Billing Console: Central dashboard for viewing current and past invoices, payment methods, and account settings.

	AWS Cost and Usage Report (CUR): Provides detailed, line-item billing data for advanced analysis.

	AWS Budgets: Allows you to set custom cost and usage budgets with alerting.

	AWS CLI & SDKs: Use aws ce get-cost-and-usage and aws billing CLI commands for programmatic access to billing data.





Step-by-Step: Accessing and Understanding Your AWS Invoice


	Log in to the AWS Management Console with billing permissions.

	Navigate to Billing and Cost Management.

	Select Bills from the left menu.

	Choose the desired billing period.

	Review the Summary for total charges, then expand each service for detailed usage and costs.

	Download the invoice as PDF (for accounting) or CSV (for analysis).

	For consolidated accounts, review the Linked Accounts section for individual account charges.




Example: Invoice Breakdown








	Section
	Description





	Account Summary
	Total charges, credits, and taxes



	Service Charges
	Line-by-line cost per AWS service



	Usage Type
	Granular breakdown (e.g., EC2: m5.large hours)



	Credits/Discounts
	Savings Plans, Reserved Instances, Free Tier



	Taxes
	VAT, GST, or local sales tax








Common Edge Cases


	Marketplace Purchases: Third-party software charges may appear as separate line items.

	Partial Month Usage: Prorated charges for resources launched or terminated mid-month.

	Free Tier Usage: Only visible if you are within the Free Tier limits; overages are billed at standard rates.

	Currency Conversion: Accounts in non-USD currencies may see slight discrepancies due to exchange rates.









Best Practices


	Regularly review invoices for accuracy and unexpected charges.

	Use tagging to attribute costs to projects or departments.

	Set up cost anomaly alerts to detect unusual billing activity early.

	Export detailed billing data (CUR) for in-depth analysis and reporting.








EPUB/media/ygbs-cover-front.png
C@ CYBELLIUM < EXAM PREPARATION GUIDE

4|

@J

\
AWS CERTIFIED

GLOUD GOST
OPTIMIZATION

CLOUD COST OPTIMIZATION SKILLS AND OBJECTIVES






EPUB/media/file0.png





EPUB/media/file1.png





