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ABSTRACT

This chapter provides a comprehensive overview of the evolving landscape of serverless computing, focusing
on the technologies and tools that shape its ecosystem. Starting with an introduction to serverless archi-
tecture, the chapter delves into the benefits and challenges of adopting serverless computing. It explores
key technologies such as function-as-a-service (FaaS), backend-as-a-service (BaaS), and event-driven
architecture, highlighting their roles in enabling scalable and cost-effective solutions. Additionally, the
chapter discusses popular tools and platforms used for developing, deploying, and managing serverless
applications. Through this exploration, readers gain insights into the latest trends, best practices, and
considerations for leveraging serverless computing effectively in modern IT environments.

1. INTRODUCTION TO SERVERLESS COMPUTING

Serverless architecture has revolutionized the development, deployment, and management of applications
in modern computing. It is often referred to as the next evolution of cloud computing and is characterized
by its use of Function-as-a-Service (FaaS) and Backend-as-a-Service (BaaS) technologies. These tech-
nologies allow code execution and backend operations to be orchestrated in response to events, enabling
scalability and agility. This shift from server-centric to event-driven computing enables organizations to
innovate at a faster pace, thereby transforming the landscape of modern computing (Wen et al., 2023).

Serverless computing offers various technologies and tools to streamline development workflows
and improve operational efficiency. These include cloud providers like AWS Lambda, Azure Functions,
Google Cloud Functions, open-source frameworks like Serverless Framework, and Kubernetes-based
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solutions like Knative. These tools not only simplify the development process but also optimize resource
utilization, driving cost efficiencies and enhancing scalability. Event-driven architecture is a key trend in
serverless computing, enabling organizations to build resilient systems that adapt to dynamic workloads
and demand patterns. This architecture allows real-time data processing, seamless integration with exter-
nal services, and the creation of event-driven microservices, embodying modularity and composability
principles (Shafiei et al., 2022).

The integration of serverless computing with modern IT infrastructure, particularly microservices
architecture, offers new opportunities for innovation. Microservices, with their granular and deployable
nature, enable the decomposition of monolithic applications into modular components, allowing orga-
nizations to leverage scalability and cost benefits while maintaining architectural flexibility. However,
organizations must navigate challenges such as managing cold start latency, optimizing resource utiliza-
tion, and ensuring security and compliance in distributed environments. The nascent nature of serverless
technology necessitates amindset shift and cultural transformation, emphasizing agility, experimentation,
and continuous learning (Li et al., 2022).

Serverless computing is a transformative approach that redefines modern computing by combining
technologies, trends, and integration strategies. It offers innovation, agility, and cost efficiency for or-
ganizations. However, success requires a holistic approach, combining technical expertise with strategic
foresight and organizational readiness. As we continue to explore this technology, let’s embrace it with
curiosity, resilience, and a commitment to the future (Cassel et al., 2022). The evolution of serverless
computing, influenced by technological advancements, evolving business needs, and cloud computing
paradigms, offers valuable insights into its current state and future direction, highlighting its significant
evolution and adoption trends.

e  Serverless computing originated from the early 2000s concepts of Platform-as-a-Service (PaaS)
and Function-as-a-Service (FaaS), with the foundations laid by Amazon Web Services’ 2014 in-
troduction of AWS Lambda, which pioneered the serverless architecture model.

e  Following the launch of AWS Lambda, cloud providers like Microsoft Azure and Google Cloud
Platform (GCP) quickly launched their own serverless offerings, expanding the accessibility of
serverless computing to various use cases and industries.

e  The serverless ecosystem has grown significantly over time, with the development of robust
frameworks, tools, and best practices. Open-source projects like Serverless Framework, Apache
OpenWhisk, and Knative have contributed to the growth and standardization of serverless
technologies.

e  Hybrid and multi-cloud approaches are gaining popularity as organizations aim to utilize server-
less computing while maintaining IT infrastructure flexibility. Solutions like AWS Outposts,
Azure Arc, and Google Anthos enable seamless deployment of serverless workloads across on-
premises and cloud environments.

° Serverless computing is widely used in various industries like e-commerce, finance, healthcare,
and media due to its scalability, cost efficiency, and agility in responding to fluctuating demand,
making it a popular choice for web and mobile applications, [oT devices, real-time data process-
ing, and AI/ML inference.

e  The adoption of serverless environments has been driven by the focus on enhancing the developer
experience and productivity. These platforms offer features like auto-scaling, pay-per-use pricing,
seamless integration with third-party services, and built-in monitoring tools, allowing developers
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