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Abstract

Infrastructure as a Service (laaS) and serverless computing represent complementary paradigms within modern
cloud architectures. laaS provides persistent virtualized infrastructure for hosting applications and databases,
whereas serverless computing enables event-driven execution without direct server management. This study
examines their integration in e-commerce order-processing systems through a hybrid architectural approach.
The proposed model combines laaS-based virtual machines with serverless functions responsible for transaction
validation, inventory synchronization, and customer notification workflows. AWS Lambda and Azure Functions
are analyzed as representative serverless platforms within commercial cloud ecosystems. The study adopts a
conceptual architectural analysis methodology focused on scalability, modularity, workload responsiveness, and
separation of processing logic from persistent infrastructure services.

The analysis demonstrates that integrating serverless execution with laaS environments can improve resource
utilization and operational flexibility in systems characterized by fluctuating transaction workloads. Event-driven
processing reduces unnecessary infrastructure allocation while maintaining responsiveness during periods of
increased activity. The study contributes a structured hybrid cloud framework that supports the development of
scalable, adaptive, and cost-aware e-commerce architectures.

Keywords: Infrastructure as a Service (laaS), serverless computing, AWS Lambda, Azure Functions, cloud
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Introduction

Infrastructure as a Service (laaS) represents a fundamental cloud computing model that
provides virtualized computing resources over the internet, including processing power,
storage, and networking capabilities. These resources are hosted and managed by external
providers, allowing organizations to allocate infrastructure according to operational needs
without maintaining physical hardware (Minarolli, 2014).

In this model, responsibility is shared between provider and user. While the provider manages
physical infrastructure, users configure and maintain operating systems, applications, and
deployed services. This separation supports flexible scaling and adaptation to changing
workloads. Virtualization enables multiple virtual machines to operate on shared physical
resources while remaining isolated. This improves resource utilization and supports dynamic
workload distribution across applications.

Serverless computing has emerged as a complementary approach within cloud architectures. It
allows application functions to execute in response to events without direct server management,
while resource allocation and scaling are handled automatically by the provider (Hassan et al.,
2021).

Unlike traditional always-on infrastructure, serverless systems are better suited for intermittent
and event-driven workloads such as data updates, user requests, and transaction processing.
Services such as AWS Lambda and Azure Functions provide execution environments for such
tasks within cloud ecosystems.

E-commerce systems represent a typical environment where workload variability is significant.
Traffic and transaction volume fluctuate depending on user activity, requiring architectures that
can scale efficiently without excessive resource provisioning (Shi & Dustdar, 2016; Li et al.,
2020).
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Recent research has explored the combined use of laaS and serverless computing as a hybrid
approach for improving scalability and workload distribution in cloud-based systems.
This study examines how virtualized infrastructure and event-driven serverless functions can
operate together within e-commerce order-processing environments to improve scalability and
operational efficiency.

1.1.Research Contribution
This study contributes to cloud architecture research in three specific ways.
First, it presents a structured hybrid model that explicitly combines Infrastructure as a Service
(1aaS) with serverless computing within a unified e-commerce order-processing framework.
Unlike conventional studies that treat these paradigms separately, this work focuses on their
operational interaction within a single workflow.
Second, the study introduces a comparative architectural mapping between AWS Lambda and
Azure Functions in relation to equivalent 1aaS components. This allows a clearer understanding
of how vendor-specific ecosystems influence system design decisions.
Third, the research identifies key architectural criteria—scalability behavior, modularity,
workload responsiveness, and separation of concerns—as analytical dimensions for evaluating
hybrid cloud systems. These criteria can be reused in future studies examining similar cloud
integration patterns.

Integration of Infrastructure as a Service (laaS) and Serverless Computing for E-Commerce
Order Processing

The integration of Infrastructure as a Service (laaS) and Serverless Computing provides a
flexible approach for managing cloud-based e-commerce systems. In this model, laaS
resources are used to maintain the core infrastructure components of the platform, while
serverless functions handle dynamic processing tasks that require automatic scaling and event-
driven execution.

E-commerce applications typically involve multiple operations, including user authentication,
product management, inventory control, payment processing, and customer notifications.
These processes generate workloads that may vary significantly depending on user activity and
transaction volume. Combining laaS and serverless technologies allows organizations to
distribute these workloads more efficiently across different cloud services.

In the proposed architecture, virtual machines hosted within the laaS environment are
responsible for maintaining the main website, application services, and databases. These
components require continuous availability and stable resource allocation in order to support
customer access and data management operations.

At the same time, serverless computing services are used for processing customer orders and
executing event-driven tasks. When a customer places an order, a serverless function is
automatically triggered to validate the transaction, update inventory records, store order
information, and generate notifications. This execution model enables automatic resource
scaling according to demand without requiring manual server management.

AWS Lambda and Azure Functions are examined as representative serverless platforms that
support this architecture. Both services provide event-driven execution, integration with cloud
storage systems, and automatic scaling capabilities that are suitable for e-commerce
environments.

Combining persistent infrastructure with event-driven execution can reduce unnecessary
resource allocation while improving scalability in cloud-based commerce systems. In addition,
separating persistent infrastructure components from dynamic processing functions allows
organizations to manage workloads more efficiently while maintaining flexibility within the
cloud environment.
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Methodology

This study adopts a conceptual architectural analysis approach focused on hybrid cloud system
design. The objective is to examine how Infrastructure as a Service (laaS) and serverless
computing can be structurally integrated within e-commerce order-processing environments.
The research design is qualitative and model-based. Instead of implementing a live system or
performing performance benchmarking, the study evaluates architectural configurations,
service interactions, and functional distribution across cloud layers.

Evaluation is guided by four analytical dimensions: scalability behavior, system modularity,
responsiveness to workload variation, and separation between infrastructure and processing
logic. These dimensions are used to assess the suitability of serverless integration within laaS-
based systems.

The analysis combines workflow modeling with technology mapping across AWS and Azure
environments. This includes identifying how event-driven functions interact with virtualized
infrastructure components to support core e-commerce operations such as order validation,
inventory synchronization, and notification delivery.

The study focuses on design-level interpretation of hybrid cloud behavior under variable
workloads, rather than empirical performance measurement.

System Architecture and Workflow Design

Based on the defined evaluation framework, the system architecture is developed as a
conceptual model of hybrid cloud interaction.

The proposed model combines Infrastructure as a Service (laaS) and Serverless Computing to
support order-processing operations within an e-commerce environment. The architecture is
designed to separate persistent infrastructure components from event-driven processing tasks
in order to improve scalability and operational efficiency.
Within the laaS environment, virtual machines are used to host the main e-commerce website,
application services, and databases. These virtualized resources maintain continuous system
availability and support customer interactions, product management, and data storage
operations. The databases store product information, customer profiles, inventory records, and
order history.
Serverless computing services handle event-triggered processing, reducing reliance on
continuously running infrastructure and enabling dynamic resource allocation.
The workflow begins when a customer accesses the e-commerce platform through the web
application hosted on the laaS infrastructure. After selecting products and completing the
checkout process, the system generates an event that activates a serverless function responsible
for order processing.
The serverless function performs several operations, including:

« retrieval of order information,

« validation of transaction data,

e updating inventory records,

« storing order details in the database,

e and generating customer notifications.
After the processing stage is completed, the updated information is synchronized with the
database hosted within the laaS environment. Notification services may also be triggered to
inform customers about order confirmation and delivery status.
This architecture allows the platform to respond dynamically to varying transaction volumes
while minimizing the need for manual infrastructure management. In addition, the separation
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between web hosting services and processing functions supports modular system design and
improves scalability during periods of increased customer activity.

Azure Functions Implementation

Azure Functions was selected as one of the serverless platforms examined in this study due to
its integration capabilities within Microsoft Azure cloud environments. Azure Functions
supports event-driven execution and automatic scaling, enabling applications to process
workloads without maintaining continuously active servers (Microsoft, 2023a).
In the proposed implementation, Azure Functions are responsible for handling order-
processing tasks triggered by customer transactions. The serverless function communicates
with supporting Azure services to manage data storage, inventory tracking, and notification
delivery.
The following Azure services are integrated within the architecture:
o Azure Blob Storage is used for storing product-related information, customer data, and
order records.
e Azure Cosmos DB maintains inventory information and supports real-time updates of
order status.
e Azure Service Bus enables communication between services and supports customer
notification delivery.
When a customer confirms a purchase, the Azure Function is automatically triggered. The
function retrieves transaction details, validates the request, updates inventory records, and
stores order information in the associated database services. The system then generates a
notification confirming successful order processing. This implementation supports scalable
execution while reducing the administrative overhead associated with traditional server
management.

AWS Lambda Implementation

AWS Lambda is examined as an alternative serverless platform within the proposed
architecture. AWS Lambda enables developers to execute application functions without
directly managing servers or infrastructure resources. The platform automatically scales
according to incoming requests and supports integration with multiple AWS cloud services
(Amazon Web Services, n.d.).
Within the AWS-based implementation, order events initiate Lambda execution when
customers complete transactions on the e-commerce platform. The functions process order-
related operations and communicate with supporting AWS services for storage and notification
management.
The supporting AWS ecosystem includes the following components:

e Amazon S3 is used for storing customer information, product data, and order records.

e« Amazon DynamoDB maintains inventory status and supports real-time database

operations.
e« Amazon SNS (Simple Notification Service) is used for sending order confirmation
and status notifications to customers.

Once an order is submitted, the AWS Lambda function validates transaction information,
updates inventory data, stores order records, and initiates notification services. Automatic
scaling mechanisms allow the platform to handle varying transaction loads without requiring
manual allocation of additional infrastructure resources. The AWS Lambda implementation
demonstrates how serverless computing can support efficient and scalable order-processing
operations within laaS-based e-commerce systems.
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Figure 1. Proposed Hybrid laaS and Serverless Architecture for E-Commerce Order Processing

The proposed architecture consists of three layered components that collectively support
scalable e-commerce order processing.

At the presentation layer, users interact with a web application hosted on virtual machines
within the 1aaS environment. This layer handles user requests, product browsing, and checkout
operations.

The processing layer is composed of serverless functions deployed on AWS Lambda and
Azure Functions. These functions are triggered by order-related events and are responsible for
transaction validation, inventory updates, and notification handling.

The data layer includes cloud-based storage and database services such as Amazon S3,
DynamoDB, Azure Blob Storage, and Cosmos DB, which store persistent application data
including product information, customer profiles, and order history.

The interaction between these layers follows an event-driven flow where user actions generate
triggers that activate serverless execution, while persistent services maintain system state and
data consistency.

Comparative Analysis and Discussion

AWS Lambda and Azure Functions both provide event-driven execution environments that can
be integrated into laaS-based e-commerce systems. Although they follow similar architectural
principles, their practical use is often shaped by ecosystem alignment and system dependencies
rather than functional differences alone.

AWS Lambda is more frequently adopted in systems built around Amazon Web Services,
where integration with services such as Amazon S3, DynamoDB, and SNS enables consistent
workflow design across storage, computation, and messaging components. In contrast, Azure
Functions is more naturally aligned with Microsoft Azure environments, integrating with
services such as Blob Storage, Cosmos DB, and Service Bus.

Scalability is a shared feature of both platforms, allowing automatic adjustment of computing
resources based on workload demand. This is particularly relevant in e-commerce systems,
where traffic patterns are irregular and often unpredictable.

From a cost perspective, both platforms follow usage-based billing models, where charges
depend on execution time and consumed resources rather than provisioned capacity. However,
actual operational cost may vary depending on execution frequency, memory configuration,
and external service dependencies.
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In practice, platform selection is often influenced by organizational familiarity with a specific
cloud ecosystem rather than technical superiority. This reduces integration complexity and
simplifies long-term maintenance. Overall, both services are suitable for implementing
serverless order-processing functions in laaS-based architectures, provided that they are
aligned with the surrounding cloud infrastructure.

Table 1 presents a general comparison between AWS Lambda and Azure Functions within the
context of e-commerce order processing.

Table 1. Comparison of AWS Lambda and Azure Functions

Feature AWS Lambda Azure Functions
Cloud Ecosystem Amazon Web Services Microsoft Azure
Main Storage Service Amazon S3 Azure Blob Storage
Database Integration DynamoDB Cosmos DB
Notification Service Amazon SNS Azure Service Bus
Scaling Mechanism Automatic Automatic
Billing Model Pay-per-use Pay-per-use
Infrastructure Management Managed by AWS Managed by Azure
Suitable for Event-Driven Yes
Tasks es

Conclusions

This study focused on the integration of Infrastructure as a Service (laaS) and serverless
computing in the context of e-commerce order-processing systems. The proposed framework
combines persistent virtualized infrastructure with event-driven processing functions to
support scalable cloud-based operations.

The analysis showed that laaS is suitable for hosting core system components such as web
applications and databases, while serverless computing is more efficient for handling dynamic
processing tasks triggered by user activity. AWS Lambda and Azure Functions were used as
representative technologies to demonstrate this integration.

The findings indicate that separating infrastructure hosting from transactional processing can
improve system scalability and reduce operational complexity. In addition, serverless
execution enables more efficient handling of workload variations without continuous resource
allocation.

Both AWS Lambda and Azure Functions were found to be effective for implementing such
workflows, with selection depending mainly on the underlying cloud ecosystem and
organizational requirements.

The proposed hybrid model demonstrates that combining laaS infrastructure with serverless
execution can support scalable and operationally flexible e-commerce environments.

Recommendations and Future Work
The integration of Infrastructure as a Service (laaS) and Serverless Computing continues to

attract attention in cloud system design due to its potential for improving scalability and
operational flexibility. In practice, however, its effectiveness depends on workload
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characteristics and system configuration, which should be further examined in applied
environments.

Additional research may also compare the execution efficiency of AWS Lambda and Azure
Functions using performance indicators such as response time, scalability, execution latency,
and operational cost. Experimental benchmarking in high-demand environments could provide
more detailed insight into the behavior of serverless platforms during periods of increased
workload.

Organizations implementing cloud-based e-commerce systems should consider monitoring and
cost-management mechanisms as part of their deployment strategy. Services such as AWS
CloudWatch and Azure Cost Management may assist in tracking resource utilization and
identifying operational inefficiencies.

Security and access control remain important considerations in cloud architectures. Future
implementations should incorporate authentication policies, identity management mechanisms,
and data protection strategies in order to support secure transaction processing and compliance
with organizational requirements.

Another area for future investigation involves the development of vendor-independent
architectures capable of operating across multiple cloud providers. Such approaches may
improve portability and reduce dependency on a single cloud ecosystem.

Finally, future studies may examine the applicability of combining laaS and serverless
computing in domains beyond e-commerce, including healthcare systems, logistics platforms,
and financial applications that require scalable and event-driven cloud infrastructure.
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