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ABSTRACT

Serverless architectures have emerged as a transformative technology in cloud computing, offering organizations a
scalable and cost-effective approach to application development and deployment. This paper explores the impact
of serverless architectures on DevOps practices, examining how the shift to serverless models is reshaping
traditional approaches to infrastructure management, automation, monitoring, and collaboration within DevOps
teams. By analyzing the opportunities and challenges presented by serverless technologies in DevOps workflows,
this paper aims to provide insights and recommendations for organizations looking to optimize their DevOps
practices in the context of serverless architectures.
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INTRODUCTION

Serverless architectures have revolutionized the way applications are designed, developed, and deployed in the
cloud, offering organizations a serverless computing model that abstracts away infrastructure management and
allows developers to focus on writing code. This paradigm shift towards serverless technologies has had a profound
impact on DevOps practices, which traditionally focus on collaboration, automation, and continuous delivery of
software. The adoption of serverless architectures introduces new challenges and opportunities for DevOps teams,
requiring them to adapt their practices to effectively leverage the benefits of serverless computing. This paper
delves into the impact of serverless architectures on DevOps practices, exploring how organizations can optimize
their DevOps workflows to embrace the serverless model and drive innovation in their software delivery processes.
By examining the implications of serverless technologies on infrastructure management, monitoring, scalability,
and collaboration within DevOps teams, this paper aims to provide insights and recommendations for organizations
navigating the intersection of serverless architectures and DevOps practices in the cloud-native era.

WHAT IS SERVERLESS ARCHITECTURE?
It’s a focus on your application, not the infrastructure.
So, the key feature of a serverless application is that you don’t have to take care of the servers, as everything is
provided to you within the cloud infrastructure. Serverless architecture is a cloud computing execution model,
where the cloud provider dynamically manages the allocation and provisioning of the servers. Application runs in
stateless compute containers that are event-triggered, ephemeral, and fully managed by the cloud providers.
Let’s compare traditional and serverless architectures:
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Traditional vs Serverless Architecture

Traditional

Figure 1: Traditional and serverless architectures

In a traditional architecture, you would have a frontend logic, a backend logic, and you need to handle the security
and databases. When it comes to serverless architecture, how it works is that you only need to have the security
covered and the rest is provided by the cloud provider.

So, the database is a dynamic database, and what that means is that you don’t have to specify the size and it’s also
not a relational database. Basically, you just have the service and you have all the backend logic as you need like a
puzzle. Your code is sent to the special infrastructure where everything is executed.

WHAT ARE THE ADVANTAGES OF SERVERLESS ARCHITECTURE?
First, we don’t have to pay for all these instances, which normally you would have to pay regularly. This is because,
you pay only for the time when a code is executed. The API gateway is the manager for all the lambda functions.
Whenever your user clicks on something, the function will be executed, so you will pay only for this availability.
This could be hundreds of milliseconds, maybe a couple of seconds, and the limit is up to 15 minutes, which means
your function shouldn’t last for more than 15 minutes. A side note on this; back in the day, Lambda’s maximum
execution time was 5 minutes (and even less) so we should expect this limitation to decrease in the future.
There are also advantages and disadvantages of the serverless approach from a business perspective. We all know
that the process of agile is much easier thanks to smaller deployment units resulting in faster delivery of the features
to the market, and thus, increasing the ability to adapt to changes.
The cost of hiring backend infrastructure engineers go down as well, because you will probably only need one, or
two DevOps engineers in a mid-sized project. That’s enough when you adopt the serverless approach because the
amount of work with the infrastructure becomes minimal.
From the developer’s perspective, one of the main advantages is the reduced liability — no backend infrastructure to
be responsible for. Since we don’t need to take care of the environment, and we have everything by design, we can
just focus on the code, forget system administration and enjoy easier operational management. We can foster
adoption of nano services, SOA principles, faster setup, and monitoring out of the box, which is also very
important.
Testing also becomes way easier, because your testers just need access to the specific AWS lambda instances, and
they can execute and test various functions. Moreover, testing in serverless systems is cheaper because no one needs
to take care if someone closes the instances after the test. Again, you’re paying only for the time when something is
being tested, which means reduced operational costs.

EXAMPLES OF COST REDUCTION USING THE SERVERLESS APPROACH
Example 1:
The below first example is a very small website, but it shows the level of saving possibilities. This simple Express
JS application with 50 to 150 daily visits. It was migrated from AWS Elastic Beanstalk to Lambda plus API
Gateway. The whole migration took less than one day, and it resulted in 90% of reduction of costs, from $45 to just
over $6 per month. Basically, the costs are reduced by 90% only in one day.

AWS Costs

Figure 2: Example of AWS Cost reduce.
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Example 2:

Below we have a bigger example. It’s a company called Heavy water Inc and it is using artificial intelligence virtual
assistants to offer business process outsourcing. We can see that the cost of running their artificial intelligence
application reduced monthly from an AWS bill of $30K to $4K.

nth

Figure 3: Example of AWS cost vs Month.

WHAT ARE THE DISADVANTAGES OF SERVERLESS ARCHITECTURE?
The biggest disadvantage is that we have to reduce our overall control because our cloud provider is the one taking
care of our infrastructure. There may be security risks, because we need to remember that serverless architecture is
a relatively new approach and the whole ground may not be covered yet.
Additionally, the expenditure becomes unpredictable, as the number of needed executions is not pre-defined but
based on your need at a certain point in time. This usually results in cost savings, but if you have a high availability,
high traffic website, you may want to keep this in consideration.
It’s possible to mitigate most of these disadvantages with open-source alternatives, or paid solutions. What | have
generally observed is, if you resist change due to these disadvantages, in the long run, it will cost more time and
more money trying to sustain and maintain a classic infrastructure.
We also can’t deny the architectural complexity of serverless approach for someone coming in new to this area.
Additionally, this kind of approach requires software teams or engineers to learn a new framework, so you need to
expect a learning curve. Nonetheless, this learning curve will set a newcomer in the DevOps mindset from the
beginning, so it is an investment which will be worth your while in the long run.

LITERATURE REVIEW
A literature review on "Reducing DevOps Costs with Serverless Architectures and Their Impact on DevOps
Practices" would involve examining existing research, publications, case studies, and industry reports related to the
intersection of serverless architectures, DevOps practices, and cost optimization strategies.
This review would aim to explore how organizations are leveraging serverless technologies to reduce operational
costs, enhance resource efficiency, and optimize DevOps workflows. It would also delve into the impact of
serverless architectures on traditional DevOps practices, such as infrastructure management, deployment
automation, monitoring, and collaboration, in the context of cost reduction and efficiency improvement.
Key themes that may emerge from the literature review include the following:

1. Cost Optimization Strategies: ldentify cost-saving opportunities and best practices for leveraging
serverless architectures to reduce infrastructure costs, minimize resource waste, and optimize operational
expenses in DevOps workflows.

2. Resource Efficiency: Explore how serverless technologies enable organizations to dynamically scale
resources based on demand, leading to improved resource utilization and cost efficiency in DevOps
environments.

3. Automation and Orchestration: Examine the role of automation and orchestration tools in streamlining
DevOps processes, reducing manual intervention, and driving cost savings through efficient resource
allocation and management.

4. Monitoring and Performance Optimization: Analyze how monitoring and observability tools in
serverless architectures help organizations identify performance bottlenecks, optimize resource usage, and
reduce operational costs by proactively addressing potential issues.

5. Security and Compliance: Investigate the implications of serverless architectures on security practices
within DevOps, including data protection, compliance management, and risk mitigation strategies to
reduce security-related costs.

6. Organizational Impact: Consider how the adoption of serverless architectures impacts team dynamics,
skill requirements, and collaboration patterns within DevOps teams, and how these changes contribute to
cost reduction and operational efficiency.
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By synthesizing insights from the literature review, organizations can gain a comprehensive understanding of the
opportunities and challenges associated with reducing DevOps costs through serverless architectures and develop
informed strategies to optimize cost-efficiency, resource utilization, and overall operational performance in their
DevOps practices.

CONCLUSION
In conclusion, the intersection of reducing DevOps costs with serverless architectures presents a significant
opportunity for organizations to optimize their operational efficiency, streamline resource utilization, and drive cost
savings in cloud environments. By leveraging serverless technologies, organizations can dynamically scale
resources, minimize infrastructure overhead, and adopt automation and orchestration tools to enhance their DevOps
practices. The literature review highlights the importance of cost optimization strategies, resource efficiency,
monitoring and performance optimization, security and compliance considerations, and organizational impact in
achieving cost reduction goals with serverless architectures. Through informed decision-making, best practices, and
a strategic approach to integrating serverless technologies into DevOps workflows, organizations can realize
tangible benefits in terms of reduced operational costs, improved resource management, and enhanced overall
efficiency in their software delivery processes. By embracing the opportunities presented by serverless architectures
and aligning them with DevOps best practices, organizations can transform their cost management strategies and
achieve sustainable operational excellence in the cloud-native era.
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