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Abstract. Cloud-native computing has transformed the design and deployment of modern appli-

cations by introducing highly scalable, resilient, and distributed architectures capable of support-

ing dynamic business requirements. Among these advancements, serverless computing has 

emerged as a significant paradigm that abstracts infrastructure management, enables event-driven 

execution, and facilitates rapid application deployment while improving operational efficiency. 

High-availability platforms increasingly leverage serverless deployment models to ensure con-

tinuous service delivery, fault tolerance, elasticity, and cost optimization across diverse cloud 

environments. This study presents an evidence mapping analysis of the evolution of cloud-native 

high-availability platforms through the adoption of serverless deployment strategies. The re-

search systematically examines existing literature to identify major architectural trends, deploy-

ment approaches, technological enablers, performance outcomes, and implementation challenges 

associated with serverless computing. The analysis categorizes studies according to availability 

mechanisms, scalability techniques, fault recovery models, microservices integration, orchestra-

tion frameworks, and cloud-native design principles. The findings indicate that serverless de-

ployment models significantly enhance platform availability by enabling automatic scaling, dis-

tributed workload management, reduced infrastructure complexity, and improved resilience 

against failures. Furthermore, the study highlights the growing influence of container orchestra-

tion, Function-as-a-Service (FaaS), edge computing, event-driven architectures, and hybrid cloud 

environments in shaping next-generation high-availability platforms. The evidence mapping also 

identifies research gaps related to security, observability, multi-cloud interoperability, latency 

optimization, and governance of serverless ecosystems. The study concludes that serverless de-

ployment models represent a critical evolutionary step in cloud-native architecture and provide a 

foundation for building highly available, scalable, and resilient digital platforms capable of meet-

ing future technological demands. 
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I. Introduction 

Cloud computing has undergone a significant transformation over the past decade, 

evolving from traditional virtualized infrastructures to highly dynamic cloud-native en-

vironments that support modern digital services. Organizations increasingly require 

platforms capable of delivering continuous availability, rapid scalability, operational 

flexibility, and cost-efficient resource utilization. To meet these demands, cloud-native 

architectures have emerged as a dominant paradigm, incorporating microservices, con-

tainers, orchestration frameworks, and serverless computing technologies. Among 

these innovations, serverless deployment models have gained considerable attention 

due to their ability to abstract infrastructure management, automate resource provision-

ing, and support event-driven application execution. 

 

High-availability platforms are essential for ensuring uninterrupted service delivery in 

mission-critical applications such as e-commerce systems, financial services, 

healthcare platforms, and large-scale enterprise applications. Traditional deployment 

models often require extensive infrastructure management and complex redundancy 

mechanisms to maintain availability. Serverless computing introduces a new approach 

by allowing developers to focus on application logic while cloud providers manage 

infrastructure provisioning, scaling, fault tolerance, and operational maintenance. This 

architectural evolution has transformed the way organizations design and deploy resil-

ient cloud systems. 
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The rapid adoption of serverless technologies has generated substantial research inter-

est regarding their impact on scalability, reliability, fault tolerance, performance opti-

mization, and cloud architecture evolution.  

 

II. Evolution of Cloud Architecture 

 
Traditional Monolithic Architectures 

Early cloud applications were commonly developed using monolithic architectures, 

where all application components were integrated into a single deployable unit. While 

monolithic systems simplified initial development and deployment processes, they of-

ten suffered from scalability limitations and increased maintenance complexity. 

 

As application workloads increased, organizations encountered challenges related to 

resource utilization, fault isolation, and deployment flexibility. These limitations moti-

vated the transition toward more modular architectural models capable of supporting 

dynamic cloud environments. 

 

Emergence of Service-Oriented Architectures 

Service-Oriented Architecture (SOA) introduced modularity by dividing applications 

into independent services that communicate through standardized interfaces. This ar-

chitectural approach improved scalability, maintainability, and interoperability. 

 

Although SOA represented a significant advancement over monolithic systems, organ-

izations still faced challenges associated with service orchestration, infrastructure man-

agement, and deployment complexity. These challenges contributed to the emergence 

of cloud-native computing paradigms. 

 

Transition to Cloud-Native Computing 

 

 
 
Cloud-native computing emphasizes scalability, automation, resilience, and agility 

through the adoption of microservices, containers, continuous delivery pipelines, and 
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orchestration platforms. Cloud-native applications are specifically designed to leverage 

the capabilities of distributed cloud environments. 

 

This transition has enabled organizations to develop highly flexible systems capable of 

responding rapidly to changing business requirements while maintaining operational 

reliability. 

 

III. Fundamentals of High-Availability Platforms 
 

Definition of High Availability 

High availability refers to a system's ability to remain operational and accessible for 

extended periods with minimal service interruptions. High-availability platforms utilize 

redundancy, fault tolerance, load balancing, and automated recovery mechanisms to 

maintain continuous service delivery. 

 

The primary objective is to minimize downtime and ensure that applications remain 

accessible even during hardware failures, software errors, or network disruptions. 

 

 

Importance in Modern Enterprises 

Organizations increasingly depend on digital services to support business operations 

and customer interactions. Any interruption in service availability can result in financial 

losses, reputational damage, and reduced customer satisfaction. 

 

Consequently, high availability has become a critical design requirement for cloud plat-

forms supporting enterprise applications and mission-critical workloads. 

 

Availability Metrics 

Availability is commonly evaluated using metrics such as uptime percentage, mean 

time between failures (MTBF), mean time to recovery (MTTR), response time, fault 

tolerance, and service continuity. 

 

These metrics provide valuable insights into platform reliability and support perfor-

mance evaluation of deployment strategies. 

 

IV. Serverless Computing Paradigm 
 

Concept of Serverless Computing 

Serverless computing is a cloud execution model in which cloud providers automati-

cally manage infrastructure resources required for application execution. Developers 

deploy functions or services without provisioning or maintaining servers. 

 

This model enables organizations to focus on application development while benefiting 

from automatic scaling, resource optimization, and simplified operational management. 

 

Function-as-a-Service (FaaS) 

Function-as-a-Service allows developers to execute individual functions in response to 

specific events. Resources are allocated dynamically and released after execution, re-

sulting in efficient utilization and cost savings. 
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FaaS has become one of the most widely adopted serverless deployment models due to 

its flexibility and scalability. 

 

Benefits of Serverless Deployment 

Serverless deployment offers numerous advantages, including reduced infrastructure 

management, automatic scaling, lower operational costs, rapid deployment cycles, im-

proved resource utilization, and enhanced development productivity. 

These benefits contribute significantly to the adoption of cloud-native high-availability 

platforms. 

  

 
 

V. Serverless Deployment Models 

 
Event-Driven Deployment 

Event-driven deployment models execute functions in response to predefined triggers 

such as API requests, database updates, file uploads, or messaging events. 

 

This architecture supports highly responsive applications and enables efficient work-

load distribution across cloud environments. 

 

Workflow-Based Serverless Models 

Workflow-based serverless systems coordinate multiple functions to execute complex 

business processes. Orchestration services manage dependencies, execution order, and 

error handling. 

 

These models facilitate the development of scalable enterprise applications while main-

taining operational simplicity. 

 

Hybrid Serverless Deployments 

Hybrid serverless architectures combine traditional cloud services, containers, and 

serverless functions within a unified platform. This approach enables organizations to 

balance flexibility, performance, and operational control. 
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Hybrid deployments are increasingly adopted for applications requiring specialized re-

source management and regulatory compliance. 

 

VI. Cloud-Native Technologies Supporting High Availability 

 
Microservices Architecture 

Microservices divide applications into independently deployable services that can be 

developed, scaled, and maintained separately. This architectural approach improves 

fault isolation and system flexibility. 

 

Serverless functions often complement microservices architectures by supporting 

event-driven interactions and automated scaling. 

 

Containerization Technologies 

Containers provide lightweight execution environments that package applications and 

dependencies into portable units. Containerization enhances consistency across devel-

opment, testing, and production environments. 

 

The combination of containers and serverless computing enables organizations to build 

resilient and scalable cloud-native platforms. 

 

Orchestration Frameworks 

Container orchestration platforms automate deployment, scaling, monitoring, and re-

source management activities. These frameworks improve operational efficiency and 

support high-availability requirements. 

 

Modern orchestration technologies play a vital role in integrating serverless functions 

with cloud-native infrastructure components. 

 

VI. Scalability and Elasticity in Serverless Platforms 

 
Automatic Scaling Mechanisms 

Serverless platforms automatically allocate resources based on workload demand. This 

capability eliminates the need for manual capacity planning and ensures consistent ap-

plication performance. 

Automatic scaling enhances platform availability and supports dynamic workload man-

agement. 

 

Elastic Resource Provisioning 

Elastic provisioning enables resources to expand or contract according to operational 

requirements. Organizations can efficiently manage fluctuating traffic levels while op-

timizing infrastructure costs. 

 

This flexibility represents a major advantage of serverless deployment models. 
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Performance Optimization 

Serverless platforms continuously optimize resource allocation, execution efficiency, 

and workload distribution. Performance optimization mechanisms contribute to im-

proved responsiveness and user satisfaction. 

 

These capabilities support the development of highly available and scalable applica-

tions. 

  

 
 

VIII. Reliability and Fault Tolerance 
 

Distributed Fault Management 

Serverless platforms distribute workloads across multiple infrastructure components, 

reducing the impact of localized failures. Distributed execution improves system resil-

ience and service continuity. 

 

Fault management mechanisms automatically detect and isolate failures to maintain 

application availability. 

 

Automated Recovery Mechanisms 

Cloud providers implement automated recovery systems that restart failed functions, 

reroute traffic, and restore services without requiring manual intervention. 

 

These capabilities reduce recovery times and enhance overall platform reliability. 

 

Self-Healing Architectures 

Self-healing architectures integrate monitoring, analytics, and automation technologies 

to identify and resolve operational issues proactively. 

 

Such architectures represent a significant advancement in the evolution of cloud-native 

high-availability platforms. 

 

IX. Evidence Mapping Methodology 
 

Purpose of Evidence Mapping 
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Evidence mapping provides a structured approach for analyzing and categorizing ex-

isting research. It enables researchers to identify dominant themes, emerging technolo-

gies, and research gaps. 

 

This methodology supports a comprehensive understanding of serverless deployment 

strategies and cloud architecture evolution. 

 

Classification of Research Studies 

The reviewed literature can be categorized based on deployment models, availability 

strategies, scalability mechanisms, fault tolerance approaches, performance evaluation 

methods, and cloud-native technologies. 

 

This classification facilitates systematic analysis and comparative assessment. 

 

Identification of Research Gaps 

The evidence mapping process reveals opportunities for future research in areas such 

as multi-cloud serverless deployment, security optimization, latency reduction, observ-

ability, governance frameworks, and AI-driven serverless management. 

 

Addressing these challenges will contribute to the advancement of next-generation 

cloud architectures. 

 

X. Emerging Trends in Cloud-Native High-Availability Platforms 
 

Edge and Serverless Integration 

The integration of edge computing and serverless technologies enables application pro-

cessing closer to end users, reducing latency and improving service responsiveness. 

This trend is particularly important for Internet of Things applications and real-time 

analytics systems. 

 

Artificial Intelligence for Cloud Operations 

Artificial intelligence is increasingly being integrated into cloud operations to support 

predictive scaling, anomaly detection, workload optimization, and automated recovery. 

AI-driven management enhances platform efficiency and operational resilience. 

 

Multi-Cloud and Hybrid Cloud Strategies 

Organizations are increasingly adopting multi-cloud and hybrid cloud environments to 

improve flexibility, availability, and risk management. 

 

Serverless deployment models are evolving to support seamless workload portability 

and interoperability across diverse cloud ecosystems. 

 

XI. Conclusion 
 

The evolution of cloud computing has significantly transformed the way modern appli-

cations are designed, deployed, and managed. As organizations increasingly demand 

scalable, resilient, and continuously available digital services, cloud-native architec-

tures have emerged as the foundation of next-generation computing platforms. Within 
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this transformation, serverless deployment models have played a pivotal role by sim-

plifying infrastructure management, enabling automatic scalability, reducing opera-

tional complexity, and enhancing platform reliability. The shift from monolithic sys-

tems and traditional virtualized environments to cloud-native and serverless architec-

tures represents a major milestone in the development of high-availability computing 

platforms. 

 

This evidence mapping study systematically examined the evolution of cloud-native 

high-availability platforms through serverless deployment models. The analysis re-

vealed that serverless computing has become a critical enabler of modern cloud archi-

tectures by supporting event-driven processing, dynamic resource allocation, fault tol-

erance, and automated operational management. The findings demonstrate that server-

less deployment strategies contribute significantly to improving service availability, in-

frastructure efficiency, workload scalability, and business agility. Furthermore, the in-

tegration of cloud-native technologies such as microservices, containerization, orches-

tration frameworks, and automated deployment pipelines has strengthened the ability 

of organizations to build resilient and adaptive application ecosystems. 

 

The study also identified several emerging trends influencing the future development 

of high-availability platforms, including edge computing integration, artificial intelli-

gence–driven cloud operations, multi-cloud deployment strategies, autonomous infra-

structure management, and self-healing architectures. These innovations are enabling 

organizations to achieve greater operational flexibility while maintaining high levels of 

performance, reliability, and service continuity. At the same time, the evidence map-

ping process highlighted important research challenges related to security, observabil-

ity, latency optimization, governance, interoperability, and resource management in in-

creasingly distributed cloud environments. 

 

Despite substantial progress in serverless computing and cloud-native architecture, fur-

ther research is required to address the limitations associated with complex workload 

orchestration, vendor lock-in, compliance requirements, and cross-platform integration. 

Future investigations should focus on developing intelligent deployment frameworks, 

enhancing serverless observability, improving security mechanisms, and enabling 

seamless interoperability across hybrid and multi-cloud ecosystems. 

 

In conclusion, serverless deployment models represent a fundamental advancement in 

the evolution of cloud-native high-availability platforms. The evidence synthesized in 

this study confirms that serverless architectures provide a powerful foundation for 

building scalable, resilient, and cost-efficient cloud systems capable of supporting mod-

ern digital transformation initiatives. As cloud technologies continue to evolve, server-

less computing is expected to play an increasingly important role in shaping the future 

of distributed application development, cloud infrastructure engineering, and high-

availability platform design. 
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