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Abstract: The study looks into how serverless computing and Containerization help
save money and optimise DevOps procedures. The aim is to see how these
technologies influence how much a business can grow, work well and achieve financial
success. From looking at case studies of Netflix, Airbnb and Capital One, the study
points out that using automation, suitable resources and mixed models in their
infrastructure helps businesses to cut costs and ensure services are reliable. The
findings reveal that DevOps is combined with serverless and containers, delivery
becomes faster, more innovative ideas are introduced, and agile work becomes less
complicated. It is recommended to adopt a method that places containers in the core
and serverless for event-driven use, making it easier to manage, expand, and cut
costs.
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I. INTRODUCTION

A. Background to the Study

Due to cloud computing and digital advancement, businesses want to increase the efficiency, flexibility and
control of their IT resources. Inflexible infrastructure systems are now being switched out for more flexible
options. Serverless computing and Containerization have become important new methods in deploying
software [1]. DevOps practices used together with these technologies enable businesses to speed up
development, make better use of resources and cut back on responsibilities. Even so, the results for the
economy differ greatly from one industry to another. It is very important to understand how finances are
affected when making important decisions

B. Overview

The study focuses on the financial side of serverless computing and containerization, focusing on DevOps
and businesses. It looks into how these technologies change the costs, flexibility, performance and
efficiency within operations. Events and containers offer simple ways to move applications from one place
to another. They help by making automation, continuous delivery and quicker go-to-market possible in the
DevOps process [2]. The purpose is to identify the pros and cons, common challenges and the positive
results from digital transformation, showing how organisations determine their return on investment (ROI),
shorten the time it takes to market new services and keep adding long-term value.

C. Problem Statement

There is more focus on DevOps, organisations finding it hard to choose between using containers or a
serverless solution because the benefits after a year are unclear. Their efficiency and scalability cannot be
counted on to save money, as this relies on how they are used, who is using them and what tasks they
perform. Businesses regularly have challenges foreseeing their budgets, being tied down by certain
suppliers and fitting technical plans with their overall strategies [3]. A vague understanding of the
requirements makes it hard to use the best deployment models. Investigating the financial implications of
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serverless and Containerization will be key for companies to figure out the best and most sustainable
DevOps strategies for themselves.

D. Aim and Objectives

The aim of the study is to assess the effects of serverless computing and Containerization on choosing
DevOps from a business viewpoint. The objectives are: 1. To evaluate how cost-efficient and scalability a
system is to adapt to different situations. 2. To evaluate how different technologies influence DevOps
practices such as CI/CD and automation. 3. To analyse the business issues and ROI considerations before
deciding to use serverless and containerised approaches.

E. Scope and Significance

The scope of the study is the economic effects brought by using serverless and containerization technologies
in DevOps in different business fields. It includes important aspects such as cost savings, how fast it can be
used, how much it can expand and its return in terms of investment. The Significance is to focus on how
both technologies work together in business environments and how they affect the process of creating and
operating software [4]. The study helps to expand the collection of information advising on digital
transformation with cloud-native and DevOps systems.

II. LITERATURE REVIEW

A. Cost Optimisation through Serverless and Containers
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Figure 1: Container Lifecycle
(Source: [5])

The author focuses on different strategies for lowering expenses in serverless cloud computing by managing
resources and tasks on demand. They point out the container lifecycle and how handling the containers is
important for better efficiency. Streamlining how containers are created, scaled, used and stopped enables
organisations to save resources and get better results [5]. By timely reusing and stopping containers as
needed, companies can cut their expenses in the cloud, enhance their servers’ scalability and make the
system more efficient. [Refer to Figure 1]

The author looks into how to optimise costs associated with microservices on AWS through resource
optimisation and scalability. The research shows that monitoring correctly and matching resources to needs
can cut extra costs in the cloud. The document explains methods that automatically manage resources to fit
demand, maintaining both affordability and good performance [6]. In fact, minimising waste is possible
when the author outlines optimising communication and the way services are introduced. Through the help
of AWS, organisations are able to run more effectively while still controlling their spending. It shows how
to improve the financial management and performance of microservices at the same time.

B. Impact on DevOps Efficiency and Agility

The author describes how DevOps project management serves to connect development and operations
teams, which helps enhance software delivery methods. They point out that by uniting these different
groups, businesses can work better together, release products faster and enjoy higher quality output. The
main practices focused on in this study are continuous integration, continuous delivery and automation, as
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they assist in streamlining procedures and lower the likelihood of errors [7]. It further stresses that having
a good cultural environment, good communication, and team spirit are important for project success. The
findings of the study using both project management and DevOps, organisations increase their capacity for
efficiency, quick reaction and sensitivity to market changes. With the study, people can effectively run
DevOps projects and help the business achieve more value and quicker improvements.

Authors look into the role of leadership in getting organisations to implement DevOps practices. They
believe that by showing effective leadership, managers help people cooperate, adopt better practices and
adjust quickly to situations needed in DevOps. Additionally, when leaders communicate openly, give teams
power to act and support experimentation. It also looks at the issues leaders come across while dealing with
change and resistance [8]. The findings show that visionary and helpful leadership plays a key role in
supporting the culture and operations important for DevOps, which leads to a rise in an organisation’s
performance and ability to innovate.

C. Business Challenges and Strategic Trade-offs

The authors demonstrate about Servermix, which helps in serverless data analytics, by highlighting the
benefits and difficulties of such architectures used in big data processing. They point out that serverless
platforms offer conveniences, yet they also face issues such as a delay when starting scripts, insufficient
resources and little control over the place where scripts run. This study looks at how these issues impact
the speed and efficiency of running data analytics tasks [9]. Servermix address these matters by improving
task scheduling and using resources efficiently to balance how much a service can handle, how fast it is and
how much it costs. It shows ways to make serverless computing successful in complex data analytics
situations, despite the architecture not being built for the task.

The author reviews the concept of serverless data architecture, stating its strengths, weaknesses and how to
use it best. Even though it seems complicated, serverless architectures help by automating scaling, cutting
down on tasks and saving money by charging only for what is needed. Through this abstraction, the
development and deployment processes get quicker [10]. Meanwhile, at the same time, users experience
vendor lock-in, dealing with long delays for the first use of an application, limited control over how things
work and difficulties when debugging and observing performance. The study recommends following
methods like creating function-less APIs, speeding up cold-starts and taking advantage of managed services
for the best results. Through this knowledge, companies are able to effectively use serverless data
architecture to develop scalable, efficient and easy-to-change solutions for processing data on the cloud.

HI. METHODOLOGY

A. Research Design

This study uses an explanatory research design to look at how serverless and Containerization technologies
impact the financial aspects of DevOps adoption. The purpose is to clarify the links among technology
decisions and the success of a business with regard to cost, ability to scale and performance. By revealing
what leads to particular strategic decisions, the design helps to explain the reasons behind each choice.

B. Data Collection and Analysis

The study focuses on a secondary qualitative and quantitative data approach. The study uses case studies,
academic journals and official websites to collect qualitative data that reveals implementation and industry
trends. Charts, graphs and statistical analysis reports are the sources of quantitative data on cost changes,
rates of adoption and performance. By adopting both frameworks, one can examine and compare how
serverless and containerization affect companies from a business point of view.

C. Case Studies/Examples

Case Study 1: Netflix — Containerization for Scalability and Reliability

Most of Netflix’s microservices are handled with the help of Docker and Kubernetes. All the services are
run in separate containers to guarantee the same results in development, testing and production stages. Due
to thousands of microservices operating at the same time, container orchestration assists Netflix in
automatically scaling resources when more users want them. It improves how reliable the applications are
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and helps cut down on infrastructure costs. Netflix updates its services rapidly and without any downtime
by merging DevOps steps with Containerization. Container deployment can be automated, there is much
less need for human involvement, which benefits the whole system. This approach greatly helps manage
costs, maintain services and promote new and fast changes.

Case Study 2: Airbnb — Serverless for Background Jobs and Image Processing

Image processing, making backups and scheduling maintenance tasks were all handed over to AWS
Lambda by Airbnb. Before serverless, applications always used allocated resources. Using serverless
services, Airbnb is only charged for the periods during which it actually runs, saving them a lot of money
on infrastructure. Airbnb was able to shorten development and deployment, matching its agile way of
working. Services such as S3, API Gateway and DynamoDB are easy to combine with Lambda and make
workflows even more effective. For cloud-based environments, engineers can concentrate on coming up
with new products rather than managing the infrastructure. The fact that Airbnb uses serverless architecture
emphasises how it makes its software scalable, efficient and able to adapt fast.

Case Study 3: Capital One — Hybrid Serverless and Containers for Secure DevOps

Capital One, a large financial institution, upgraded its technology by using both serverless and containers.
AWS Lambda is used for short event-triggered activities such as warnings related to fraud, while containers
from Docker and Kubernetes take care of more advanced apps that use longer runtimes and saved data
spaces. This way, the company gain efficient use of resources and easy control. The company’s DevOps
teams set the automation pipelines to give regular integration and deployment, making delivery faster and
helping to avoid mistakes. Following strict rules, the hybrid approach helps to manage governance,
supervision and security well.

D. Metrics of Evaluation

The evaluation process looks at major performance indicators, which include cutting costs, fast deployment,
scalability and how efficiently the system works. Time-to-market, how resources are being managed, and
intellectual property also help determine the value that serverless and containerised models provide to
businesses. Evaluating how adaptable the team is and how well it works toward business targets is also
included in measuring the organisation’s progress in productivity and digital change.

IV. RESULTS
A. Data Interpretation
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Figure 2: Global cloud computing market size from 2008 to 2020
(Source: [14])

The graph gives the information for the global cloud computing market from 2008 to 2020. It points out
that the industry has experienced steady growth year on year, with a CAGR of approximately 29% [14].
Starting with a small base in 2008, the industry grew quickly, and by 2020, there were over 160 units,
showing a high level of demand and use of cloud services [14].
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Figure 3: DevOps as Software Development used by teams
(Source: [15])

47% of teams use DevOps/DevSecOps, and methodologies such as Agile Scrum and Kanban come next,
used by 37% and 34% of teams, respectively. Only 29% of surveyed experts use Lean, 28% stick to
Water/Scrum/Fall, and Waterfall is implemented by 26% [15]. DevOps is used because it allows projects
to be released faster, made safer, and supports better teamwork among developers.
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Figure 4: Adaptation of DevOps by Industries
(Source: [15])

The technology industry adopted DevOps and used 44%, which is the highest by all industries. Financial
services accounted for 13% of total investments, followed by retail/consumer/e-commerce at 8%, which
fell by 1% each [15]. Education and manufacturing comprise 5% each of the job market, while healthcare,
telecom, and media account for 4% each, insurance for 3%, and the government, non-profit, and energy
sectors for 2% or less which indicates that technology is the main area for DevOps workers [15].

B. Findings

The market for cloud computing increased at a compound annual growth rate of about 29% from 2008 to
2020, revealing that the technology was being used more and more globally [14]. DevOps became the
preferred choice for many teams because it is quick, secure, and encourages collaboration. According to
the data, 44% are used in technology, while only 8% work for retail and 13% in financial services [15].
This points to DevOps being used widely in tech companies that aim for efficient, safe, and teamwork in
software development. It is evident from the findings that DevOps helps with serverless and containerised
systems by making software delivery quicker, more secure and more joint efforts. The use of DevOps in
tech is due to the fact that these cloud-native solutions help reach key goals, including scalability and money
savings.
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C. Case Study Outcomes

Case Study

Key Findings

Relevance

Case Study 1: Netflix —
Containerization

Scalable microservices via
Docker/Kubernetes; reduced
manual effort [11].

Enhances deployment speed

Case Study 2: Airbnb —
Serverless

Integrates easily with AWS
services which speeds up
development and
deployment. [12].

Supports agility, cuts costs,
and frees teams to focus on
innovation

Case Study 3: Capital
One — Hybrid Model

Uses serverless (Lambda) for
short tasks and containers for

Balances control, scalability,
and compliance

complex tasks [13].

Table 1: Case Study Outcomes
(Source: Self-developed)

This table outlines how some companies use DevOps by adjusting their cloud approaches. By using
Containerization, Netflix can operate more efficiently, do fewer jobs manually and deploy software faster.
Airbnb uses serverless architecture for its background tasks, which helps it become more flexible and
reduces its expenses. Capital One relies on both serverless and containers to ensure it remains in control,
can expand its services and meet set standards.

D. Comparative Analysis

Authors Focus Area Key Findings Gaps
[5] Cost optimisation An efficient Lacks real-world,
in serverless cloud | container lifecycle large-scale
computing reduces costs and validation
improves
scalability [5].
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architecture

efficiency but
brings cold-start
and vendor issues
[10].

[6] Microservices cost | Auto-scaling and | Limited to AWS
control in AWS [ resource matching
optimise
microservice costs
[7] DevOps project | DevOps improves Misses tool-
management delivery via specific and
integration integration sector-based
insights
[8] Leadership in Leadership Ignores technical
DevOps adoption | enables DevOps toolchain
success [8]. integration
[9] Serverless Servermix Needs enterprise-
analytics balances cost, level practical
architecture speed, and examples
(Servermix) performance
[10] Serverless data Serverless boosts | Best practices are

not validated
across industries

Table 2: Comparative Analysis
(Source: Self-developed)

The table lists six papers that focus on serverless computing and DevOps. All these disciplines put emphasis
on cost control, effective leadership and the design of software. It is found that the main benefits involved

increased scalability, reduced spending and a faster delivery of products.

V. DISCUSSION

A. Interpretation of Results

The secondary research points out that serverless computing and Containerization make DevOps systems
more cost-effective, able to adjust to changing needs, and work faster. The use of containers, serverless or
a hybrid approach in Netflix, Airbnb, and Capital One cases helps lower infrastructure expenses, quicken
software delivery, and makes efficient use of resources. It is shown in literature that enhancing DevOps
agility and innovation is possible through proper project management, leadership, and architecture design
[9]. Nevertheless, there are still problems such as vendor lock-in, slow response from fresh services, and a
decrease in control over the platform.

The important aspect of the study is that cloud computing is showing significantly fast growth, with a 29%
annual rate from 2008 to 2020 [14]. 47% of development teams chose DevOps/DevSecOps due to its
quickness, focus on security and good collaboration [15]. Of all the industry, 44% were in the technology
sector, with the financial services and retail sectors each accounting for 13% and 8%, respectively [15]. It
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shows that DevOps is the main approach in industries that want to build and deliver software that is
efficient, secure, and built through collaboration.
The findings indicate that DevOps goes well with serverless computing and Containerization. Automation,
continuous delivery and teamwork, all from the DevOps approach, support the main objectives of serverless
and containers to be efficient, scalable and rapid.

B. Practical Implications

The study gives advice on using serverless and container technologies to increase their DevOps
performance. Firms can decrease their costs for infrastructure, automate their systems deployment and grow
their scalability by carefully putting AWS Lambda, Docker and Kubernetes to use. Its teams enjoy faster
product releases and fewer errors made manually. In addition, using approaches that connect technology
with the main objectives is possible for project managers [8]. Companies can achieve breakthroughs, boost
operational performance and use their money wisely in the fast-paced digital market.

C. Challenges and Limitations

Analysing cost optimisation and how DevOps operates using serverless and container technologies, there
are difficulties with secondary data due to possible outdated or generalised facts. Many times, basic details
about how and how much these operations are carried out are unclear, so evaluating their achievements is
difficult [16]. It is possible that case studies represent outcomes that are hard to achieve in all industries.
The data that comes from vendors is often slanted toward the positive aspects and away from the negative
ones. As a result, it is difficult to look in depth at why things happen, how decisions take shape or what real
business effects are.

D. Recommendations

Adopting a method that places containers in the core and serverless for event-driven use makes it easier to
manage, expand and cut costs. Learning should be given to staff, and a DevOps culture must be built for
adoption to go well. It is important for leaders to back up and encourage teams to work together and try out
new ideas [17]. If companies use multiple clouds and plan for flexibility in their designs, they can avoid
difficulties caused by cold-start and vendor lock-in. Routinely checking how the project is progressing and
how much it is costing will guarantee that it remains adaptable for years to come.

VI. CONCLUSION AND FUTURE WORK

Integrating serverless and Containerization allows DevOps to manage their projects more efficiently,
cheaply and with greater scalability. Organisations increase their agility and performance when they
simplify the deployment process and automate how they use resources. On the other hand, to succeed in
different businesses and technological environments, proper evaluation is needed because of existing
constraints and limited data.

Future work might focus on designing and using simulation models and rating performance with open
datasets. In addition, discovering new technologies such as the development of Function-as-a-Service
(FaaS) and container-native serverless platforms can help better understand how to reduce expenses and
make scaling more efficient in DevOps setups.
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