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Abstract
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Purpose: Cloud computing has revolutionized the way organizations deploy and manage their IT
infrastructure. However, as cloud adoption increases, so does the complexity of managing cloud
costs.

Methodology: AWS Spot Fleet offers a compelling way to optimize cloud expenses by leveraging
unused computing capacity at a fraction of the standard price.

Findings: This paper explores strategies for cloud cost optimization through AWS Spot Fleet
utilization and effective cloud resource management.

Unique contribution to theory, policy and practice: By incorporating real-time use cases and
practical advice, we aim to guide organizations in maximizing their cloud investment without
sacrificing performance or reliability.

Keywords - Cloud Cost Optimization, AWS Spot Fleet, Cloud Resource Management,
Infrastructure as Code, Devops, Automation, Scalability, Reliability, Cloud Computing, Cost
Efficiency.
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Introduction

[12] [13] [14] In today's fast-paced digital landscape, organizations strive to leverage cloud
computing's flexibility and scalability while managing operational costs. Amazon Web Services
(AWS) offers a variety of solutions to address this challenge, with AWS Spot Fleet being a notable
example. Spot Fleet allows users to bid for unused EC2 capacity, significantly reducing costs
compared to on-demand instances. This paper discusses strategies for utilizing AWS Spot Fleet
and optimizing cloud resource usage to achieve substantial cost savings.

Utilizing AWS Spot Fleet for Cost Optimization
Concepts and Strategies

e Spot Fleet Basics: [1] AWS Spot Fleet is a service that automates the procurement of spare
computing capacity at discounted rates. Users set a target capacity and maximum price, and
AWS manages the fleet of Spot Instances to meet these criteria, ensuring cost efficiency
without manual intervention.

e Cost-Effective Scaling: Leveraging Spot Fleet for scalable workloads can drastically reduce
costs. By combining Spot Instances with On-Demand and Reserved Instances, organizations
can maintain performance and availability while minimizing expenses.

e Integration with Auto Scaling: AWS Auto Scaling can be configured to include Spot Fleet,
enabling automated adjustments to the fleet size based on predefined metrics. This ensures that
the application scales cost-effectively in response to varying loads.

Real-Time Use Cases

e Batch Processing Jobs: Workloads that can tolerate interruptions, such as data processing or
rendering tasks, are ideal candidates for Spot Fleet. Companies can take advantage of lower
costs without impacting the final outcome.

e CI/CD Pipelines: DevOps practices often involve resource-intensive build and test processes.
Utilizing Spot Fleet for these transient workloads can optimize costs without compromising
pipeline efficiency.

e Stateless Applications: Stateless web applications, which do not require persistent local
storage, can significantly benefit from Spot Fleet. The flexible nature of these applications
allows for easy replacement of instances, maximizing cost savings.

Optimizing Cloud Resource Usage
Beyond Spot Fleet, several strategies can further enhance cloud cost optimization:
Right-Sizing and Resource Allocation

Analysis and Adjustment: Regularly analyzing workloads and adjusting resource allocation
ensures that services are not over-provisioned. Tools like AWS Trusted Advisor can identify
underused resources for optimization.
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Reserved Instances and Savings Plans

Long-Term Commitments: For predictable workloads with steady usage, Reserved Instances or
AWS Savings Plans offer substantial savings over on-demand pricing.

Automation and Infrastructure as Code (1aC)

Efficient Resource Management: Automating cloud resource provisioning and management
through laC practices, such as using AWS CloudFormation or Terraform, reduces manual errors
and optimizes infrastructure deployment.

Advantages of AWS Spot Fleet Utilization

Utilizing AWS Spot Fleet, combined with effective cloud resource management, offers numerous
benefits:

e Cost Savings: The most significant advantage is the potential for dramatic cost reductions
compared to using solely on-demand instances.

e Scalability and Flexibility: Spot Fleet allows for rapid scaling of resources to meet demand
without a proportional increase in cost.

e Enhanced Performance: By affordably accessing additional compute resources,
organizations can improve application performance and user experience.

e Reliability: Through careful management and the use of mixed instance types and pools, Spot
Fleet can offer reliable computing capacity even for spot instances.

Spot Fleet Cost Optimization Workflow: Diagram 1 illustrating the workflow of setting up a
Spot Fleet, integrating it with auto-scaling, and utilizing mixed instance strategies for cost
optimization would enhance the understanding of the process.

Here is the bar-chart diagram illustrating the cost usage and savings using spot instances vs
reserved instances for a month:
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Cost Usage and Savings using Spot vs Reserved Instances for a Month
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Figure 1: Cost Usage and Savings: Spot vs Reserved Instances

This visualization compares the costs of using spot instances versus reserved instances over a
month, highlighting the savings achieved by opting for spot instances.

This visualization includes additional data and analysis, showing not just the costs but also the
savings associated with each instance type. The inclusion of On-Demand instances provides a
comprehensive view of the options available, highlighting the cost-effectiveness of Spot and
Reserved instances compared to On-Demand pricing.
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Cost Usage and Savings using Different AWS Instance Types for a Month
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Figure 2: Cost Usage and Savings: Spot vs On Demand Instances

This diagram now includes On-Demand Instances and Savings Plans, in addition to Spot and
Reserved Instances. It illustrates the cost usage for each instance type and the relative savings or
extra costs compared to using Spot Instances. Spot Instances continue to show significant savings,
while On-Demand Instances and Savings Plans indicate higher costs and lower savings compared
to Spot Instances.
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Cost Usage and Savings using Different AWS Instance Types for a Workload
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Figure 3: Cost Usage and Savings for a month

The diagram 3 shows the total cost usage and potential savings for Spot Instances, Reserved
Instances, On-Demand Instances, and Savings Plans based on the given workload parameters. Spot
Instances offer the lowest total cost and the highest savings compared to On-Demand Instances.
Reserved Instances and Savings Plans also provide cost savings over On-Demand Instances, but
not as much as Spot Instances.

The specific cost assumptions used in this example are:

e Spot Instances: $0.20 per instance per hour

e Reserved Instances: $0.30 per instance per hour

e On-Demand Instances: $0.40 per instance per hour
e Savings Plans: $0.35 per instance per hour

By utilizing Spot Instances for this workload, you can potentially save a significant amount
compared to using On-Demand Instances. However, it's important to consider the specific
requirements and constraints of your workload when deciding on the most suitable instance type.
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Annual Cost Usage and Savings using Different AWS Instance Types
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Figure 4: Cost Usage and Savings Yearly

This diagram estimates the total cost and potential savings for running 100 instances for 7 hours
every day over an entire year, comparing Spot Instances, Reserved Instances, On-Demand
Instances, and Savings Plans. It highlights the cost-effectiveness of Spot Instances over the course
of a year, with significant savings compared to using On-Demand Instances. Reserved Instances
and Savings Plans also offer savings but to a lesser extent than Spot Instances.

Spot Fleet Request Flow: A diagram illustrating the request flow for Spot Fleet, including the
allocation of instances, handling of interruptions, and the use of Auto Scaling groups for
maintaining capacity.
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Figure 5: Spot Fleet Operational Workflow
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This flowchart provides a comprehensive overview of the Spot Fleet request process,
demonstrating how Spot Fleet, together with Auto Scaling, dynamically manages instance
allocation and handles interruptions to maintain the desired capacity.

Workflow Explanation:

e Start: Request Spot Fleet: The process begins with a request for a Spot Fleet.

e Define Spot Fleet Specifications: Specify capacity needs, instance types, and maximum price.

e Request Instances: Based on the specifications, instances are requested.

e Allocate On-Demand/Spot Instances: Depending on the strategy, allocate either on-demand
or spot instances.

e Spot Instance Interruption: Check if a spot instance faces interruption (e.g., due to price
exceeding the bid or availability).

e Instance Interruption Notice: Receive interruption notice before the actual interruption.

e Deallocate Instance: The interrupted instance is deallocated.

e Maintain Instance Allocation: Maintain the allocation for instances not interrupted.

e Monitor Fleet Capacity: Continuously monitor the capacity of the Spot Fleet.

e Trigger Auto Scaling: If an instance is deallocated or additional capacity is needed, trigger
auto-scaling.

e Assess Capacity Needs: Determine whether additional capacity is required.

e Request Additional Instances/ Maintain Current Capacity: Depending on capacity needs,
either request more instances or maintain the current capacity.

e |Is Capacity Optimal?: Evaluate if the current capacity is optimal.

e End: Capacity Optimization Achieved: The process ends when capacity optimization is
achieved.

e Spot Fleet in Operation: Denotes the Spot Fleet in active operation.

Conclusion

Cloud cost optimization is a critical concern for organizations leveraging cloud computing. AWS
Spot Fleet presents a powerful tool for reducing expenses by utilizing spare computing capacity.
When combined with strategies for right-sizing, reserved instances, and automation, businesses
can achieve significant cost savings while maintaining, or even enhancing, application
performance and reliability. Embracing these practices allows organizations to harness the full
potential of cloud computing in a cost-effective manner.
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