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Abstract — Cloud computing has become a core component
of modern software development, particularly in DevOps
environments that emphasize automation, scalability, and
continuous delivery. However, the dynamic nature of cloud
resources often leads to uncontrolled and excessive costs,
especially in Amazon Web Services (AWS) infrastructures.
This paper presents a systematic review of cloud cost
optimization strategies by analyzing existing research,
industry practices, and commonly used techniques. The study
focuses on key approaches such as resource rightsizing, auto-
scaling, spot and reserved instances, storage lifecycle
management, and monitoring-driven cost control, while also
examining the impact of DevOps practices like CI/CD,
infrastructure as code (IaC), and containerization on cloud
expenditure. The findings reveal that although automation
improves efficiency, poor configuration can significantly
increase costs. The paper highlights the need for integrating
costaware practices into DevOps workflows and identifies
future directions for more intelligent and automated cost
optimization solutions.
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I. INTRODUCTION

Cloud computing has become an essential part of modern
software development by providing scalable and on-demand
resources. With the adoption of DevOps practices,
applications are continuously developed and deployed using
automated pipelines such as CI/CD. While this improves
speed and efficiency, it often leads to increased cloud usage
without proper cost awareness, resulting in unnecessary
expenses due to over-provisioning and unused resources.
Most existing cost optimization methods focus on
monitoring expenses after deployment, which does not
prevent overspending in the early stages. To address this
issue, this research proposes a cost-aware approach that
integrates cost estimation into the DevOps workflow. By
using tools like Terraform and Infracost, developers can
estimate cloud costs before deployment, enabling better
decisionmaking and improved cost efficiency.

II. LITERATURE SURVEY

1) Feitosa et al. (2023): Empirical study on IaC cost
awareness. Justification: Uses real data (mining
GitHub/Terraform), focuses on developer actions
(DevOps), explicitly AWSrelated (Terraform on AWS),
provides artifacts (dataset, scripts). High novelty and
methodological rigor.

2) Israr et al. (2023): ML-based AWS pipeline cost
prediction. Justification: Targets DevOps (CI/CD
pipelines on AWS) with quantitative ML experiments.

Reports real performance results and uses actual pipeline
logs. It explicitly aims to predict and optimize AWS
costs in DevOps operations. Medium artifacts (though
not public), but its empirical approach is valuable.

3) Nelloru (2025): Cost-aware CI/CD pipeline design.
Justification: Directly addresses DevOps component
(CI/CD) on cloud. Provides a case study at scale. Though
not academicrigor in terms of datasets, it offers concrete
methods (tagging, observability) and real impact on
AWS spend. Highly relevant focus and practical
guidance.

4) Pachuppo (2023): AWS microservices strategies.
Justification: Comprehensive coverage of AWS DevOps
components (autoscaling, containers, serverless) with
some basis in “real deployments.” It discusses empirical
cost improvements and trade-offs. While largely
descriptive, it synthesizes multiple strategies relevant to
DevOps stacks.

5) Owoade et al. (2023): Cloud-native AWS cost strategies.
Justification: Although a survey, it specifically ties cost
tactics to microservices/CI-CD style cloud-native
patterns. It mentions empirical outcomes (savings,
performance). It is current (2023) and AWS-specific. It
surveys key strategies (RIs, auto-scaling, serverless) with
findings like continuous monitoring essential

III. RESEARCH GAP

Existing studies focus on cost prediction, monitoring, and
optimization strategies in isolation. However, there is a lack
of an integrated and automated framework that embeds cost-
aware decision-making directly into CI/CD pipelines and
Infrastructure-as- Code ~ workflows in AWS DevOps
environments.

IV. CLoUD COST OPTIMIZATION AND DEVOPS IMPACT

A. Cloud Cost Optimization

Cloud cost optimization focuses on reducing unnecessary
expenses in cloud environments by efficiently managing
resources. Key cost factors include compute services like
EC2, storage services such as S3 and EBS, and resource
allocation strategies. Improper usage, such as over-
provisioning or leaving resources running continuously, leads
to increased costs.

Therefore, selecting appropriate configurations and
managing resources effectively is essential for cost
efficiency.

B. DevOps Impact

DevOps practices, particularly CI/CD pipelines, enable
continuous development and deployment of applications.
While this improves speed and automation, it also leads to
frequent provisioning and usage of cloud resources. Repeated
deployments without cost awareness can result in increasing
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cloud expenses over time. Hence, integrating cost control
mechanisms within DevOps workflows is necessary to
maintain cost efficiency.

V. CoST-AWARE DEVOPS FRAMEWORK

Cost-Aware DevOps Framework

Cost Evaluation

If Cost is High

b Lo Eo

Fig. 1: Cost Aware DevOps Framework

VI. METHODOLOGY

The proposed cost-aware DevOps framework was
implemented using a practical approach that integrates
Infrastructure-as-Code (IaC) with cost estimation tools. The
methodology consists of the following steps:

A. Terraform Configuration

A Terraform file was created to define AWS resources,
including an EC2 instance with specific type, region, and
storage. It was used as an Infrastructure-as-Code tool to
simulate real DevOps infrastructure setup.

B. Infracost Setup

Infracost was installed and configured locally using an API
key to access AWS pricing data. It enabled cost estimation
directly from Terraform code without deploying any
resources.

C. Cost Estimation

The infracost breakdown command was used to estimate the
monthly cost of the EC2 instance and storage. It provided a
detailed cost analysis before deployment.

VII. RESULTS

The cost estimation using Infracost showed that the selected
EC2 instance (t2.micro) has an approximate monthly cost of
$9-810, including compute and storage. The breakdown
indicates that compute usage contributes the majority of the
cost.

When the instance type was changed to t3. medium,
the estimated cost increased to around $30+, showing the
direct impact of instance selection on cloud expenses. These
results demonstrate that cost estimation before deployment
helps in making cost-efficient decisions.

VIII. DISCUSSION/ ADVANTAGES

A. Prevents Overspending

By estimating costs before deployment, the framework
identifies expensive configurations early. This reduces
unnecessary resource usage and avoids unexpected cloud
bills.

B. Helps Developers

The approach provides cost visibility during development,
enabling developers to choose efficient configurations. It
promotes better decision-making and cost-aware DevOps
practices.

C. No Deployment Needed

Cost estimation is performed directly from Terraform code
without creating actual AWS resources. This allows safe, fast,
and cost-free evaluation of infrastructure.

IX. CONCLUSION

This research focused on optimizing cloud costs in AWS
DevOps environments by addressing the limitations of
existing reactive cost monitoring approaches. A cost-aware
framework using Terraform and Infracost was proposed to
estimate cloud costs before deployment. The results showed
that costs can be effectively calculated without creating
resources, enabling developers to make informed and cost-
efficient decisions. This approach helps reduce overspending,
improves resource utilization, and contributes to building
more efficient and cost-aware cloud systems.
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